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ORIGINAL ARTICLES 


HEREDITY AND DISEASE RESISTANCE 
DY 
Prog. F. A, E. CREW, MLD. DL &c., Pod, 
Director, Imperial Bureau of Animal Genetica, University af Edinburgh, 
(oorived for publication on Mth January. 1088) 


UnsenvaTion and experiment have shown clearly and conclusively that 
constant and truc-breeding differences in resistanoe to particular diseases 
tlistingnish the species and that in all probability such differences sre paralleled 
by differences whieh distinguish individuals of owe and the same species, 
This ik a8 would be expected by the geneticist, It is indeed safe to assert 
that such resistance and susceptibility are genetic, in whole or in part, and 
that natural selection would tend to climinate the susceptible and produce 


a population more resistant thin one which had not been subjected to such 
natural seleetion, 


Granting this it follows that the genetic improvement of an animal popula- 
tien is stopped by any measures that prevent selection, Prophylaxis and 
therapy most necessarily prevent genetic improvement in respect of resistance 
because the lees resistant ure saved to reproduce, 


There con be little doubt that the resistance of an individual lust to a 
given infection is determined largely by genetic factors but the value and the 
miture of thea factors live nob yet been disclosed. We do not know how 
these factors produce their eflects, whether they are specific or non-specific, 
aul we clo not know whether eech resistance is uni- or multi-factor in its origin. 
Kxperiment has shown that between straing of the sume species there are 
differences in mortality From specific infections which are to be referred to 
genetic differences between the strains. Selective broeding within the strain 
on the other hand line yielded results which lack uniformity, Lf resistance 

Wore —It shold be explained that the above ite lie Prof. Fo A. EL Crew wis 
Hot written for publication but for the purposs of taking. park nt a discussion 
on “Heredity and Disease Wesistanco,”” leeld at the Jubiles Session of the Indian 
Science Congress, Caleutta, (a6, In view of the importance of the subject his 
Petionsion has, however, horn obtained te publish ib ne it stands, The loasibility 
of breeding disoase-resiatant atraina of domesticated animals ia a matter regard: 
Iie which there has bees eoostderable difference of OPN ion aod the elear expres: 
s190 Of opinion ointniveld in this note, by sie an authority ae Profesene Crow 
should help to clarify the position.—[Ed. ] . , 
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2 Heredity and Disease Nesistiunce 


were purely genetic it would be expected that increasing and continued selec 
tio would yield an increasing uniformity in genetic constitution and in- 
creasing uniformity in respect of resistance, But this is not always apparent 
aid Gt ig as yet quite Impossible to state that by auch means a fixed degree ay 
resistance could be renieed, Tt ia mot even clear that the ‘manifestation of 
these genetic qualities is regular and orderly ; resistance would seam in 
genera! to be an irregular dominant. 

The possibility of breeding strains of animals of ceonomic importance 
with fairly fixed high grades of resistance, ot least to o particular npent, seems 
to be an eminently roenible propesition. But it has to be confessed that in 
many of the experiments on the results of which this opinion is based the 


possibility that environmental factors have been operating has not beon de- 
finitely éxclocked, 


To design amd to complete an experiment of this magnitude is indemd 
most difficult; to satisfy the hacteriologist. the geneticist und all tho reat 
who have the right to comment asd to criticise, is well- ‘nigh impossible at 
the preeent time because of the insufficiency of our knowledge, To the breed. 
er of animals of economic importance the difficulties are almost overwhelm- 
ing, He must work with animals known to be free from the partioular in- 
fection under consideration and he must keep them free at least wotil theeie 
progeny have been weaned. To incorporate resistance into m group he must 
either demonstrate that it ig already possessed by certain of the individuals 
or else introduce it by crossing, Selection of the kind required adds toa the 
number of characters already being selected for and therefore complicates 
the bresding programme, And if ind when lee reaches his objective, muta- 


tiom of the “pathogen can upert all his plang and force him te begin all over 
again, 


Te seems probable that where wdequate methods of prophylaxis or therapy 
ars known and neadily applicable they will, in gencral, be preferable economic- 
ally to any attempt to breed for resistance, From the nature of the ease 
the number of disenses to be selected against in any animal stock mast neoes- 
sarily be limited and the genetic method should be reserved for those which 
cannot readily be controlled by other means. It seems rather hopeless to 
breed for resistance save only on a large scale with animals producing neumer- 
ous progeny rapidly. The plan demands li ge numbers aad Inge scale elint- 
notion, This means, wider moet eonditions, that the eeaetic netiod oan be 


employed only in the case of animals, individually af but little commercial 
Va lbe, 
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A FORM OF VERMINOUS OPHTHALMIA IN EQUINES* 
DY 
P, R. KRISHNA IYER, G.ALV.C, 


Assistant Veterinary Fesenrch Officer, Imperial Veterinary Aesearch Inatitvte, 
Mublenoor 


(ecatyel fivr itiiestion on Oth January, PAE) 
(With pimtes T oni IT} 


In certain ports of India, an obscure disease affecting the eyes of horara 
has been known under the same “ Periodic Ophthalmia” for many years, 
The disease occurs in the bers breeding establishments at Montgomery 
and Probynabod in the Ponjab and during recent years n good many cases 
of eye affection have been met with, Work on the investigation of this 
eondition was undertaken at this Institute in the year 1934 and the follew- 
ing information waa clicited on enquiry. 


Although the dingnosis “Periodic Ophthalmia™ ling been in common 
use for many years in the affected farme and in Army Voterinary Service, 
the disenee is not by any means periodic, but is rather of a recurrent nature. 


The disease hoy been established in the stud farms of Coleyana and 
Probynabad for severnl years and probably considerably longer and one or 
two animals are often becoming affected, The aetiology of this condition 
lias for many years been the enuse of much controversy, trauma, dietetic 
deficiency and bacterin being falsely incriminated. 


SYMPTOMS 


faitial stege—An attack of this disease is ushered in more or less suddenly, 
iz., it may be discovered in the morning, though nothing was noticed on the 
previous night, ‘There is marked local invitation, photo-phobia and lachry- 
mation ; there is acute pain present, the eyelids ave closed and the animal 
objects to manipulation of the eye. On examination there is marked general 
conjunctivitis and redness associated with ciliary congestion. The comes 
may show slight opacity at its margin and this opacity may later spread 
over the cornen, In some cases emall blood vesels may be sten invading 
the eornen, The pupil remains contracted. The iris may appear swollen 
and rigid and loees its lustre, assuming a greyish or lighter colour than normal 
owing to congestion and exudation, Sometimes the iris appears adherent 
to the posterior surface of the comes. In some cases the acqueous humeur 
becomes turbid and occasionally there is a blood-stained deposit in it. The 
colour of the posterior chamber varits from greenish to yellowish green. 
li i i LEE 


* Paper rend of the Indios Sebence Congrats, Calewtba, 1035, 
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4 Fermingns Onithalmia in Rauines 


The intraocular pressure is often ineronaed. These symptoms Inst for ten 
to fourteen days and then clear up rapidly. When thesa symptoms have 
chare] up, it may be difficult to detect any difference betwetn the affected 
and unaffected eyes, 

iermediary atage.—Wlion the disease recurs, the same eye or its fellow 
miy be affected. Relapse occurs at intervals varying from o woek to Aix 
months, The aymptoms exhibited in later attacks may not be 50 acute as 
those jn the initial attack, the lons gradually becomes more and more opaque. 
Between two ottacks, at a stage when the opacity of the lens is not very 
appreciable, certain characteristic lesions such o8 small streake or spots may 
be noticed on the lens-capenle and their lesions are indicative of chronic eve 
trouble. 


fest stage. —Alber two or thie attacks, the affected eychall becomes 
shrunken and appears to be smaller than the unaffected one. ‘There is marked 
wrinkling of the apper evelicl aud in most eases the Henini ainane pra. 
trodes across the eyeball. In such chronic eases, the pupil is widely dilated 
and the Jens ia opaque. A few cases have been soon when the popil waa 
contracted and the iris was apparently closely adhorent to the lens, 


As o rule apparent recoveries, followed by relapses, oceur, and three or 
four euch recurrent attacks cause permanent and complete blindness in the 
affected animals. 

[tis only in abet & per cent of cases that both eves are affected sinvul- 
tancously. Usually one eye is affected at a time ool relapses occur after 
apparent reeovery. ‘The other eye moy be affected cither in the intervals 
or after the first eve hos become blind, Té also happens at times that one 
eve remains unafected tiroughout the course of the disease. Tn one interest- 
ing case, one particular eye wos repentedly affected, the duration of the 
affection extending over a long period, culminating in blindness in the one 
eye. This eveboll wos then removed for experimental purposes, Ten months 
after this removal, the remaining eye which hod remained normal and on- 
affected, became affected with exactly the same symptoms and relapses. 


No fever or other systemic disturbanoes have been observed to ooeur 
in thes animals; but in the acute stages, an affected animal may suffer 
from such o severe pain thot it may not feed eo well as it normally docs. 


The duvation of the diseaso varies considerably in different individuals, 
The acute stage lasts naually from 14 to 21 days, Helapses occur in from 
1 to 6 months, Blindness ensues in these affected animals in a period vary- 
ing from @ to 18 months depending on the number and frequency of the 
fttacks, 


IXVESTIGATIONS CONDUCTED 


Cultural examination of the tears collected during the acute stages of 
the affection revealed a Diplococeus and o coliform organism only. These 
organisms and the tears when instilled on healthy oves of experimental horsey 
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P. R. Krisuna Iver 5 


failed ta reproduce the disease, The same negative results were obtained 
even when these organiama were inoculated suh-conjunctivally. 

The possibility of any bacteria or a virus being concerned in the cousa- 
tion of this condition was thus climinated. With a view to elucidate the 
question of a seasonal incidence, if any, ocourring in this condition which 
if present may be attributed to biting fics ond other insects, enquiries were 
mace ane the following information was received , 


Statement showing te entries of eye-coacs in Hospital since 1928 


i?) Bar 
rept ts. 


The above tabular statement indicates that the disease is geodually 
increasing. It ole» shows that the disease oooura at all times of the year 
and as auch there: is no evidence of a sensonal medencs nttibutable to it, 
though in the months of May, December and January, the number of cnees 
wore more numerous than during the other months, 


In the colts acid to the Remount Depots from these stud furme, this 
eye trouble is not marked. Officers in charge of Remounta report that there 
is nota heavy incidence. It wos observed that district mares and foals wore 
never affected and that the incidence of this disense in Remount Depots in 
animals sent from these sted farms was very rare, But at Coleyann many 
eases opcur in the young stock ancl the attacks terminate in blindness. The 
question arises as to whether the source of infection is also removed when 
the animals leaye the Estate and whether the stock then make a complete 

Qne is, therefore, led to conader whint differences there may be in the 
general conditions between the Stud Fann and the Cireles and it would appear 
to be necessary to review them bniedly, 


Coley ome Carches: 


Concentration of aiock . . Dispersion of stock, 

Free grazing la prasa yeaddockas . Grazing in most cases limited to crepe much 
aa boone obn, nad grea on banks of 
Reber COLT, 
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Vermrnons Ophthalmia v4. Rqgtines 


Solovans Cireles 
Grass in large quepntities : » Very limited gricta, 
At certnin tines of thie year, te, 
July and Awe, very long gress 
in the pickdocks which contains a 
large odmixtune of mona, 


Probably very fow weeds in grazing, 


Mnres foal in the open ond young 
Stock and mares live oat in the 
open throughout to your, 


Young stock end mows stabled at ight, 


Stock watered frem tanks, » Btoek wotered from Runing water channel, 


Concentration of afeck al Coleyana—This is particularly the case twice 
a day (morning and evening) when the mares are brought to the feeding troughs 
for inspection and grain feed. This probably keads to a concentration of 
fies at this time. This is expecially noticeable in the afternoons in the hot 
weather, Qn the other hand, area stock are preferably grazing under trees 
all day and are not brought in till after dark. 


Duat—Very dusty practically all the year round Ivut this waa not con- 
sidered to be a profitable line of enquiry. 


Horee flies —The mares are heavily attacked by several species of flies 
which settle between the mare's quarters. 


History sheets of Hospital cases have heen kept up since 1928 only, 
and it appears that the incidence of eye trouble has inereased markedly since 


that year, but an even more marked increase has occurred between the years 
1932-36, 


Dietetic deficiency was suspected, but when all the details of the foods 
were submitted to experts in Edinburgh they showed nothing wanting, Grass- 
2, feeds and soils on the Estate have been repeatedly examined by Dr. Lander 


and the Soil Chemist at Lyallpur. but ne deficiency has been brought to 
light. 


Judging by external appearances, the condition of the average stock in 
the affected localities generally remaing good even during the het weather 
aml this applies equally well to mores and to young stock, The latter, how- 
ever, are subject to worm infection from about the age of 6 to 25 months, 


lat it would appear that o resistanoe is set up gradoally as the animals grow 
older, 


The only two elasses of aninals enjoving special treatment in the Estate 
are the stallions and thoae of the stock that are taken wp annually for the 
Delhi Horse Show. There is no recorded onses of eye disense amongst the 
stallions. However, the following pointa call for consideration. The stallions 
have ne free grazing and they are stabled in loose boxes, The majority of 
the animals do not summer in the plains and they are watered with water 
grom a well, The stallions are also carefully groomed every day and to @ 
freat extent they are protected fram biting flies. 
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In regard to the Delhi Show stock, they are broaght up from the pad- 
tlocks in about the month of November and are kept in loose boxes at night, 
but they spend most of the day tethered in the sun: They are carefully 
groomed and they have no free grazing. Tt is to be noted that no mares with 


foals at foot or any stock under 12 months of age are taken op for the Drethi 
Show. 


ROUTINE FORM OF TREATMENT ADOPTED 


L028. Borie fomentation, Borie acid and formaline in powder, 
HG, Borie and zine lotion, Boric and formaline as above, 

1930. Borie and gine sulphas, Atropine and cocaine solution, 
1931. Borie and zine sulphas, Atropine and cocnine and calomel. 


D2, Borie and ealomel powder, Atropine wl coowine solution eed id: 
renaline, 


1943. As above and Silver Prolargol 10 grains to L ounee. 
a4. As above and yellow oxide of moreury ointment, Mick treatment 
*} to 5 ew, subcutaneously every alternate day, 


Tt muy be said that none of these treatments has had iy permanent 
result. 


HisToraTHOLdGiCAL EXAMINATION 


Cho the [4th May 1035, the lachrymal glands and both oveholls of [roel 
bine Nili Chir were sent to this Institute from the Probyanbad Stud Farm. 

Histological examination of the Inchrymal glands revealed the presence 
of chronic congestion, distinet cosinaphilia, haomorrhagic foci, fibrotic changes 
in the blood vessels and oedematous changes in the parenchyma, Fairly 
frequent microfilarine were also seen in the stroma of the gland. 


The conjunctiva and cores slowed changes associnted with acute in- 
flammation, eosinophilic, nowtrophilic and lymphoeytir infiltration and the 
presence of vanable numbers of imicrofilariac, On finding the first micro- 
filaria in the section of the lachrymal gland, the writer waa tther doubtful 
ag to whether these parasites were the real cause of the ciseass or whether 
their presence was inore or less accidental. But their constant presenoe in 
all the following specimens, eosinophilia and fibroblastic changes demonstrated 
conclusively that the microfiluriag were the aetiological agents, 


The lachrymal glands and eyeballs of two more inimals, Brood mares 
Nisri Jan and Amanatdarni of Probynabad Stud Farm were also examined 
histologically with the same findings as those in Brood mare Nii Chir ‘The 
preservative fluid containing the eyeballs was examined for worme and worm 
larvae with megative results. ‘The lachrymal glands showed congestion, 
distinct endarteritis of the vessels in the supporting connective tissue, intense 
cosinophilia and the presence of « few sections of microfilaria, The cornea at 
ita junction with the selera showed distinot ecsinophilia and mononuclear 
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infiltration and fibroblastic stimulation. The capillary blood vesels were 
dilated and distended with blond. A few sections of microfilaria were also 
seen at this junction, 


The eyeballs from Nisri Jan showed evidence of verminons ophthalmia 
characterised by the presence of distinct eosinophilia and a» few sections of 
microfilaria. In order that this finding may be confirmed or eliminated in 
cases that oceur at Coleyana, it was requested that from any future cage 
which may become available for destruction, the entire eyeballs and lachry- 


mal glands be removed and despatched to this Institute for examination and 
oontirmiation. 


The affected eyeballs from three Brood mares Viola, Kronella and Momento 
belonging to the Coleyana Stud Form were also examined with the sme 
histological features, cosinophilic infiltration and the presence of microfilarin 
in sections as those observed in the Probynabad animals. The eyeballs from 
Brood mare Momente were sent te this Institute preserved in galine selution 
and this flutd yielded no microfilarin on examination ; however, a few ecsine 
phile leieoeytes were seen in this flnid on examination, The corneal epi- 
thelium in this animal showed only one layer of epithelial cells in some places 
wherens elsewhere, the epithelium was found to be complotely ehed. Tntense 
ecxinsphilia, mononwelear infiltration of the selora at ite junction with the 
cornea, wid intense vascularity of the choroid cout were the other changes 
observed. A few microfllarine were also seen in the sections and they were 
situated in the Swhetentia propria of the commen surrounded by a zone of 
fosinopliles aad fibroblasts. Sieara of oye-discharge from affected cass 
‘wer Pecan eel Vatu a tine for mienotilirin with néontive results, Panaples 
of tears from offected cases were sulanitted to chemienl cxaminetion und 
it was found that the mineral content of the tera was abnormally high, 


The finding of filanal parasites (larvac) in the material: fron Urolynalad 
und Coloyana Farms indicates that the condition is one of verminous ophthal- 
win, With a view to determine the incitenes of microlilariae in the eye- 
halls of normal horse, a few oyeballs of healthy heres wore examined for 
wierofilanne with negative realts. ‘Treatment with Antimowin ane other 
antimony preparations was recommended in these cases, ‘There were two 
fresh cases in the spring of 136 and the symptoms shown were typical of 
this type of ophtthalmia and they were treated quite successfully with atvti- 
mosan, Neither of these two eases recurred, 


LNScrssiox 


During the resent years many different affections in horses ceased ly 
filarial larvae have been recorded in literature. Lichen tropicus or bheajli 
is a form of cutantons microfilariagis affecting the horses in many parte of the 
world and enquiries were made as to whether any of the affected aninuols 
hod ever shown lesions of kong on their skin with a view to correlate theac 
two conditions but it was found that this latter condition has never been parti- 
cularly noted in thes: animals, 
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None of these affected animals had ever shown worms in the eye and 
Fileria oculi are rare in the affected aren, 


Diseases of the eye duo to filaringis are not uncommon in cattle in this 
country, 


Venkataratnam Chetty [1922] deseribes a form of ulcerative keratitis 
which occurred in an epidemic form among the Corporation Depot Bullocks 
and the Buckingham Mill dranght cattle in Madras in the years 1917, 1918 
and 1919. The onthreak in the year 1919 resulted in loss of aight in over 
#0 per cent of the affected animals. The pathological changes observed 
varied from simple ophthalmia to wleerutive: keratitis of one or both the 
eyes. Examination revealed a few thread like worms each about an inch 
fong, wriggling about on the comea and a bunch of them might be seen under 
the eyelid, The worms were identified as ‘Thelazia rhodesi. ‘Tho author 
suggests the possibility of their being carried from the eyes from animal to 
animal ly fies, 

Ramaswamy Iyer [1022] records a similar caso of infection of the Jefi 
oye of a cow with Th, riedesi. The animal was lachrymating profusely for 
abomt a inonth and could not open the eve freely, The eye was washed with 
saline solution and five worms were removed, As no more worms could be 
found, a boric lotion bandage was applied ond the animal was allowed to 
go. About three weeks later, the same animal was brought to his dispensary 
with lachrymation from beth eyes. Now the eyes showed Moving worms 
nver the conjunctiva in both eyes, with slight opacity of the left cornea, 
Over & doxen worms were removed from both wyes, The author states that 
the parasites cause much irritation, severe conjunctivitis and profues Inchry- 
mation leading on to opacity of the cornea. and impairment of the vision. 

Griffiths [122] states that members of the genus Thelazia have their 
normal habitat in the lachrymal duets of the eve of variows species of mammals 
and birds and that some fly acts as an intermediate host and transmits the 
partite to fresh mammalinn hosts. The author thinks that it is among the 
species of Stomoxrys, Marea and allied genera that the transmitting agent 
may possibly be found, flies of these species being a constant source of annoy- 
ance to oll domestic animals by their habits in attacking the orbital region. 


He adds that the presence of thes parasites in the orbit gives rise to ophthalmia 
terminating in loss of sight. 


We have not ax yet been able to identify the worm responaible for 
the causation of this condition, and naturally its life-history is unknown. 
According to the Helminthologist of this Institute, “From an examination 
of the microfilariac and their *unsheather ‘ character, it appears that the 
larvae belong to some Onchocereoid worm. Specific identification is not 
possibee from the microfilariae seen in the sections", 


From the date given by Steward [1935], Shafi Mohummed [USE], Cleluned 
[1504] and Heydon, [1027] it woukl appear that Qnehocercoid tumours need 
Got necessirily be found in cases of Onchocereoid infections, The adult 


c 
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worms may lend a free fife in the tissues and deposit their embryos as they 
more about, 


One of these enats was sent to Mukteswar from Colevana for observation 
ind arrived early in July 1030. This animal, Brood mare Epigram born in 
24 hod four affections of the eves, mi on arrival she showed a juin-heac| 
kine entarict of the left eye and wleerntion of the cistal opening of tee Inehry: 
mal duct of the off-nostril, Apart from the eataraet, her eyes appeared 
normal, This animal was considered a typical case of this condition by the 
Coleyana authorities, whe thought that she would probably go blind in six 
months. Since arrival at Mukteswar nbout . year ago, this animal has wot 
shown any signs of relapse, nor has she gone blind ag-was anticipated. Elon 
SITES fron this animal were examined thrice a week for some months for 
the presence of mierofilaria, with negative results. It is possible that the 
eon] Mukteswar climate has prevented n relapse as it is keewn te do in cose 
of Lichen ropicus and Iursati. 


Regarding dingnosis in life, Fairley (1981) chescrihes a complement fixw- 
tion reaction for filarial disease using an alechol-soluble extract of Prroptlarier 
immiilis ikea antigen. The inteadermal peietion for Weebererie bane raft 
tHeseribed by Taliaferro and Hoffman in 1900 was confinwed by this worker 
ancl extended further to the dingnests of ow for andl Chichorerca ralvals 
infestations. ‘The author estates that heth these reactions ore casentially 
frp reactions, the aeepe of which probably toehedes all the filauoidl apeeies 
of the family and discusses in detail the clinical and theoretical aspects of 
the combined renctiona 

This test is not a very reliable one for tse i te dingnosts of an infoetion 
with Onchoceren works, as it is mot specific for thik gen, The specific 
idontity of the worm involved will be discovered only hy the finding of the 
nmelult worn by rheans Of gos! ior examinntions of affected animals, 


SPAM ATEN 


Under the name ~ Derolic Ophthahnin” dikes allecting the eyes 
af tiermes fy Hie Stil Faience ot Monteennery aiid Prolapse im tlhe Myijals 
die been know for seine pears, “The lignes is of a peeimeak palace aed 
terminates in the affected aniniols going blind, "The disease bis aio saul 
Incidence as it occurs wt all times of the year, 

Moechation! irritation Ivy fies and dust. bieteria ane dietetic cleficienny 
were all snspecterd to be concerned in the watisadin of this eonelition and 
every one oot these individual agents was Aially climinaterd, Histopatho- 
logical examination revealed the verminous origin of the cligease od inion 
filarine were found in the sections of the affected: oves and Jachryieal glands. 
The sections ols revealed infenst eosinopelithio. nemtrophile andl lymphocytic 
wtilécattcoes cane] Gbsivelsbedie  sclgevitileelquii. 


‘The discus: i compunntively nie in the antnnths ikane) due the cireles 
from these fans. “The tramamitting agent of this vondilion, when ib is found 
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my presibly be one of oe biting fies as there 4 concentration of atock in 
these sturl farie, wd this naturally leads to 1 concentration of flkes 

Pron cu txamination of the microflariags andl their * unsheathed ° 
elurmeter, the lara hppenr de helong to some Onelocercoid worm Specific 
ilentifiition was nut ywossihle from the mlerofilarian seen in the sections 
nnd cil pel more examinalions will salve the quest ian of dhe ideneity 
if ihe nclult worm, whe feared 

in ‘ : 

Preatment with antimowi aad other WEE pea Loris epee 
fo have an inhibitory effeel on the precress of the disease, 


REP ER EA EKS 


Alsihel Shady Sdn (1aat), Annals of 2 Aop, Ade. de Unrares?, BR, LG 
Mirland (114), Cited! hy Abele Stati Mohoruned, 


lniirley 








x. HL {19h Srrolopient HH ntl jess on Filerinsis. Ttonia, Mey, See. 
a, Afed, d- Hayy. 24. 15 - 


cceiffitdie, i. A. (1294, Thelirtha as (le ented il (jplithaliwin ln (ithe: tn Afpen. Vet, 
wf, FB. 471, 

Heyelom (10375, Aaretr. WP. Foepll, Fira. alt Afedt, ie. al 

tumnawany dyer, PL VL 1933), Thebosie riodeat in Caitle Afi. Vet. of. 16, Ui. 

Mbevrircd, lB. 


Cinain enya!) Voth an ines of lee life-liaticries af dior [Maisie riled, 


ef. Jiee. 16, U5e4. 
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SOME EXPERIMENTS ON THE va ROTENE CONTENT OF 
GRASSES AND CONCENTRATES ANY THE FEEDING 
OF GUINEA GRASS TO DATRY COWS 
RY 
J. K. MAKHLTANT 
Past-pradingte etudent 
Faenal Datry fnatiete, Pengeiore 
AnD 
B. 6. BANERJEE 
fedien Pastitete of Seience, Boagedlore 
(Reccived fer pulsticatinn wn S84h May. EST] 


SS 


NUTRITIONAL trinks have been performed to imerense the vitansin and 
carotene content in milk nod botter-fat of dinivey cows. Tn Western conntrics 
i tuirked difference in carotene aml vitamin A eentent in milk dine heen 
ohecrved in pasture-fed as compared with stall-fed cows, and i summer 
and winter seasons, Tn Tndia such data are net available, and except in big 
towns the cattle are mostly pasture fed, Vitamin A determination with milk 
ind butter of cows of the Imperial lnstituie of Tnirying, Bangalore, ex bea 
ing over one year rovenled the potency to be nearly constant. However. 
the fowl and feeding conditions at the Irvperial Dairy ate almost ideal amd 
the ease is nearly the reverse with the farmer or the Indian poole, Taw 
as they ore, they cannot afford te spore money for feeding their mileh cattle 
except with the erosses of forests ancl waste landa and the remnonta of hy- 
produeta of crops. 


The estimation of the carotene content of grmsgsex am) fedelers, pever- 
theless, is as important az the organic or inorganic analysis of the same. Tn 
course of an analytical study of over one fumdnesd and fifty sperie BoD perms 
in Hawai al other places, tt has been obgeryed that the analys is afta Pe 
ia Of Jitth: value unless the stage of motarity at which it was ent was pro- 
perly taken into account [Ripperton ef af 1938). Protein ie highest in im- 
mature planta ancl erude fibre is higher in naterer ones, Watson [1935] 
marie) ont experiments on the eonservadion of crissland herbage ool mon- 
aired the losses in vabritive value during hayameaking. "Che beees in starch 
and protein equivalents are seriowsy aml of about the sume onler. Enrly 
hay dried at a low temperature, or ensiled with ned (A. 1. Vo pmoess} tr 
nolisses provided a satistactory method of stoning grassland lierbame. A 
wile range of material containing from 10 to 20 per cent of enide protein 


1 v2) 
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on the dry matter can be conserved with case. Quick drying of hay is the 
least damaging ns far ws the contents of A, D amd © vitamins are concerned 
[Rych, 14], Sila fodder with is hylrogen i jon below 42 is ocaesidlenad Wer 
rood, but when the »H is above 4°49 7b is considered! poor [Kantesi. 1984), 
Exposures to sunlight and air cunses a rapid dectense in the carotene content 
of forage [Guilbert, 1944). A gow! field-cured product may approximate a 
dehydrated meal in “ Vitamin A“ value. There ix littl or no loss of enna 
bene after vacumin drying for three hours at 10°C. Alternatively, by means 
of machine diving, ib is possible to peserne pris cob at an early stage of 
growth and preserve the nutrients ina mich larger wait than carn be 
obtained by hay-making. ‘They cat be cut several times during the season 
mre dw this way tle pigciveinits: eortadned iM FOR gw ing Shug cv be n- 
tained. They contain caroteno, xanthophyl and chlorophyll The first is 
the preciinmor uf vitamin A ad the list two are responsible for quality, 
Gillam nol others’ ex perinents [Liki] shiaw that the relatively high paper 
tion mf carotene, xanthophyll ancl vita A present in sumer butter ean 
he maintained during the winter perind of stall feeding by tho uae of arti: 
licially cried grass, 


‘The carotene and vitamin A contents of milk and butter of cows have 
hott Eotawl te tee inflikence) ly the Lemecl and the diet of the wantin, = Cran 
Lene was highest in Guomay cows, Tia oy per ke. of fat: and lowest in 
Holstiens, $°4 ¥. Vitamin A content varied inversely, being Sct tn 
Coney and ie? in Holstien, On a low caroteno diel, 4°39 per cent appearcel 
tiv tmilk. smal U*ih per coh cn iW high earotceie diet as vitamin A. However, 
individdiiwdls of the same breed differed upto LO per cent nmeng themselves. 
Inereasing the carutineil content of the diet increased, but not proportionmely 
the carotene wal vitamin Ain the milk, Watson ef of [E034] found that 
when 25 per cent of the concentrated foordstulf was replaced by dried grasa, . 
no improvement in the yellow colour of batter was noted, Tnehusion of 40 
per cent of dried grass consed distinct improvement in’ caretinok! colour ; 
the inclusion of A. LY. fodder had alse the same efect. 


Fraps and others [MM4] have carried out experiments on the vituinin 2b 
PeqMirenicnt af dairy CMW, They found that vitamin A recovered from the 
feed in the tmtter-fat ace ipeasinnintaly : 47 per cent in a cow receiving 3,500 
units daily from yellow corn, 2) per cont in a cow getting WO,000 unite for 
nlvad{n, aid Lak per ett for nm ew ped tiny 11,600 mits For alfnlin mid yellow 
oom 17.000 unite daily wes net enongh to maintain a cow in fewleh. Ohne 
unit of vitamin A in butter required 1) units in the feed over the mainte ANTE 
ration. Silage, hays and fodder will not supply enough vitarain A to main: 
tain a high potesey in butter-fat. Green growing pasture grasses are neecledl 
ta maintain a high percentage of vitamin A in lutter-fat, 


Tt will be seen from the sbove thot the estimation of carotene content 
of grasses and fodders is exential for a proper study of the nutrition of dairy 
eattle. Jt will then be possible ta meet the carotene deniand of the vilehi 
cattle with a suitable combination of feeding materials. This ean also help 
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in judging the correct stage of maturity at which grosses are to be cut amd 
cried or stored in silo, With the co-operntion and help of the [imperial Dairy 
Institute and different Paem officers a number of grasses an folders have 
been obtained and their cauretene content cletermined!. ‘They represent the: 
stage at whieh they wre fed te the enttle. ‘The results * are given in Table Tf. 


TALE | 
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Tantr I—eontd 


Grasses and fodders 











Are boae 
Mae Marne Place ins mig. Remarks 
per kg. 
11 | Sike [Basten mari- Tengalore 4 Sample taken from the daily 
rater), Dury Farm. feos, 
2] Reet (Eleunne tenn | Cntile Hrendl- iti | Plowertmg stage, Too monthe, 
rite). ing Form, Sweekacld. Height when out 
Teanleaganr, 2 to 1 fh. 
Dharwar. 
13) Magri (lnend) (Pemrtae: Bitta j 45 Crane Tere Forming, Two 
dren figeeiederima months i weeks duration. 
Height when out 4 ta 8 ft 
14 | Rages (brian Ditta ; it Height when eat 3 to 7 IB 
winete| (Preaniae- GMs were forming * inantha 
Finan Eaggutnniit Aleve b ik wrecks. lal, 


(Pte Joh eut 3 to bit. ‘Two monte 3 
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Ime) tai | iiss tne] UAE tai 
( Boliehieas th ifiearren} 


hit | Flowering atage, = Tero oinacttien 
old, Height 1 to 14 fp, 
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ata bee, 

Is | Sonera Veit ja 148 Hespht when cut for ample was 
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cubting done 3 months alter 
Bowie. 

wh | Height when ewt for sampling 
wit Din. to 1 ft. @in, Flinted 
fi months before ond evt 4 
Limes, 


io Haile lenis Tojitia 
| Poiviadien ge 
peureniree | 


aA Plants ware 4 months old, ond 
the samples am from the 
aooomel cutting: Ist cutting 
wha dong & mantha after eave 
ing. Haight I ft. only, 


S| Gartner ras Dhinta 3 
i Ferivval wi VRAALs | 
(efits preuittedy. 
Mora |. 


IS | Manta wore 4 months old, ond 
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elt. one month after the 
labettting. Height 2 it, only. 
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"Tattr l—eondd. 


Grasses ond fodders 





leet 
Place if Hig. KRamarks 
per kp, 
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ee | SS | 





Afethi (Tripondia | Cork. Farm, BS | Height 1 ft. 0 in. with Mowar 
foenurs-graccun}. Fanola. an pods, 
Elephant Grass Ditto , SH | Cut ot carly stage at 4 in, 
(Penniseure pair. height, 
HUFeUA |, 
Boye bani (ereen Kitty . lid | Height © ft with flowers onal 
fodder} (Giyeina pols. 
Seda, 
Maize (green folkter) Ditto =. 48) Moight 5 ft. tin, with Mowers, 
(#00 Migsur), 
Cow Pao (Vion Ditka 182 | Height O in, bofore Gowen 
Z f ' ed igri . t Es 
Catparug}. 
\ Peas (Pistni arvenae) Ditte =, 80 |) Height | ft. @ inwith Mowers 
nnd pods, 
Elephant pres | Govt. Fun, 1M | Height 2 ta 24 ft, Two months 
[Pentivden oor.) Snbour, alter inst cutting, 
pruretins he e 
Bereem (T'nijoliurn Tits : Taf] One month old. Firs eulting 
meronidriuvin. |. ot 1 to Lp ft, heiiie, 
Koloi = (Phaseolus Tite . 400) Three months old.  Approneh 
radiafics). Ing TnUrLy. Height 9 in, be 
11 in, 
Rice straw [Ornyeo Ratnagin Nal 
weal iia}. Furm. 


Nogefer straw (Blew Tite Mil 


Fine cormerrtiea }, 





Renintatht (Phoscolus | Geert, Farm 58 | Groen, 
frifobins). Kopergnon. 
Shevari ‘ : | Whoarrar . 4th 
Water Hyacinth | Dacen 1. 3. ig 
(Hichbornin crasai- | 
pea | 
a 
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TapLe [—condd, 

















Grosrea and fodders 
Carotens 
Ne, Name in mg. Remarks 
par ke. 
Hii Freel hay , » | Agra. Bialeon, lo Represartative saree from 1 
Burak. Inixture of lay fed io dary 


cate, ‘The grass were in 
ripe seed shape, 


37 | Maize fodder (#ea | Arbhan Farm | Trace 
Afays). 
#8 | Rice straw (Orysa Ditto . | Ditte 
sniper. 
30 | Shevari . a 1 Thtte =g. Lath 
dit | Edophant Grass | Cuttnck, Dir, 360 | A in, height. Growing stage. 
(Pennizelur girs of = Aprien- Arrived infooted with moulds, 
purciem). ture, Origen. 
41 | Birt plants . Tithe z Lh 17 in. height, Flowering mage, 
Artined tafeched with moulds. 
42 |) Cow pea plants Ditto  . ld | 18 im. height. Flowering siage. 
(Vigne Gojong), Arrived infested with moulds, 
a3 | Ooltchos Dablh _ | Milleta = Opes 130 The Plante wore io Lowering 
elaliat, Com- alam, They were cut at 
babar, ground level, Cut up in 


nieces. Arnived in alightly 
Taonlds eondition. 


4) Detiches biferms Ditto. yo Didbe 

45 | Sorghum versitefor., Ditte , 76 Ditto 

40 | Sorghinn purpureo-ze- Ditta ; Ho Ditty 
riceum 

I? | Pennizetons — typik: Mine i Dit 
ohana 

45 Meng hana fileperane Dhtio . za Lithia 

4) Selaria ialhien i hitter i 120 Dk bine 

i | Poniemn muliare . Ditto  , 14 Datta 

Bl | Sestenie qreareati- Litta , 202 itive 
Sera. 


i 
i SE 
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TaBiE I—condd, 
Grasses ond foddfers 





Eee 
Ha, Name Place in mph Hemartke 
per kp. 





ff | Vigeo @odjany - | Millots = 5pe- The plants wore flemerineg 
cin list, Coarn- abage. They were cut at 
hadore, grouml Jovel, Cub oop in 
pobces. Arrived in allghtly 
maoghly condition, 
60) Speed Mapide ‘ Tite  . Ditta 
fd | Maniwe [Golden | Agraultaral Flowering singe. Height & fe, 
beauty) (Zea Maya, College, fin, Less of moisture ao dry= 
Coimbniare, ing Bik per eo 
Si | Teasinte 7 ; Ditta Flarering singt. Out 2 in, aloe 
ground, Height of plant 4 ft. 
Gin, Los on drying $0 per 
eb. 
fi) Plephinat Lira Ditto Full grown onl meorly flowering. 
(Peanisctinn pier. Height of plant 0 ft. Cut in 
perc), fin, above ground, Los on 


drying $0 per cont. 


7) Ordinary gre from | Komta Porn 





Mature, 2! ft. high. Try graz- 


forest ren. ing feed from Goteber to 
April, 
6h) Rice stow (Ore Tite =, Mal Alter removal af paddy. Dry 
sofina). feed from May te Oetober, 
Throo ft. hegh. 
fo) Marks Crown in Dita ‘ 48 Height iin. Green weeds from 
adit donc erecks, Roveamnber to Inne, 


(Celtis corincirsice), 


GO) did cleft (iP imreo- TDsttap “ Nat | After removal of did feria: 
fuga yadiatns}. the elhnff is fel in miny 
Anan, 
0) | Daredi lny Be .) Detoad Fann | Ripe dey atage, 
02) Bathi haw Z * Ditta ‘ ath Ditto 
63) Moshi lay . Tiittia ‘ qe Ditte 
OL) Jinfrehay . Dita j ath Ditte 
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Tarte [—conetd, 


Groame ond folders 


















Carotene : 
Ko. Sarg Pines in ma. Remarks 
por ke. 
Gi | Spear Gross iny | Hoaor Cattle 14 
(Geerepeq ecom- | Form. 
horns}. 
16) Spear Gras green Tite ad 
(Heterepoget — poti= 
‘orting hl, 
OT | Andropagon onneia- Bitte =, ba 
thas (omeen |. 
G8 | Rodwkbunti Chirp Ditto 1s 
(Andropogen anne. 
atin) (preen. 
fia | Oilers barinata Bitte . a 
(grees). 
Th | Jndijofera mnna- Ditta ; ha 
prylla (prec), 
Tl | Rice strow (Oryza | Nagpar Agric.) Trnee | Height 4 in. Horyestedd hofore 
patina }. Depot, deaal ripe. 
72 | Grogndnut stems ot litte ; ia Heigit 2! ft. Harvested in 
lenves. {Arachis green eotilitiod, 
Aiypeqaed}, 
Td | Borsearm (Trifetinn | Gavi. Agric, Th. | Moight 10. fin. Chit after Su 
mlerondrinurs). Finrm, Patna. daye from planta. 








A number of concentrite foods were also analysed and the reaults are 
shown in Table I, 
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Tanre IT 
Concenfrates 
Crretemne 
in, Mina Place in mg. 
par Ing. 
1 | Maize. - Central Fouliry Treeding | Ni 
Fann, Hires. 
2 | Mammoth Yellow Soyn Bean. Ditta - | Traoo 
S| Fish weal, te ‘ : Ditto 1) Nil 
4) African Bajri ; é = Ditto Trace 
6 | Brewer's grain rt . | Bangalore Dairy Par - | Na 
@ ) Mustard calce i : .| £.&. E., Doeen . i a | Mal 
7 | TW ealee . é : ; Dita Mil 
8 | Maize . ‘ : ‘; . | Govt, Farm, Ranchi. . | al 
6 | Mustard caloa i i .| Govt. Form, Sabsur +] Na 
10 | Muetard enkoe . . | Goa. Form, Cuttack . . | Trate 
il | Mustard coke i _ | Govt, Cattle Farm, dmiliati, | Troe 
12) Mali Kolai flour. ? ; [abies Nil 
13°] Ter chen (Cofanvs indicia) . | Surat Fur .| Na 
iM | Guar (bean) (Cummopre para. 
iodides), Titian ‘ ‘ .| Na 
15 | TW oil-cake ‘ ‘ - | Ditto i i . | Mil 
lf | Cotton ered , ; : : Dhitte 4 «| Wil 
17 | Maizpseed =. “ ¥ » | Arbhari Farm Nil 
18 | Kullki soc), ; i Litt . : 1) Na 
Lf | Catton ace ; ‘ | Govt. Fann, Kopargaon wit 
BM | Maiki . 2 4 2 i Tht .| Wa 
21 | Hudgo . : : z é Thies Nu 
| 
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53 Curitens Content of Grasses 
Tarte —contd. 
Concenfpales 
Caroabene& 
Ha. Namo Place ik Em 
por Ing. 
92.) Eafflower cake Govt. Form, Koparnon, Nil 
2a] Odie Fats. i i » | Dohed Farm ; : . | Troe 
24) TU! cake ; : i ; Ditto =. .| Na 
8) Kurenai endo : a . | Kuma Farm Pi . | Trace 
28) Cooonat coke “ 7 ; Ditto a | Nal 
27 | Goworaeed =. 2 ; - Ditties : 2 .| Nd 
28 | Cotton seed, % i Pitt . «(| ma 
20) Soya bea ; 7 * . | Neer Catele Farm Trace 
40) Hogi groin ‘ ‘ . | Cotmbators Catth: Pann » | aval 
21 | Liriened silbeales » | Negper Cattle Farm - . | Nil 
32) Pur chiens 7. . ; Didtes Nil 
a0) Tur choad J : ji ; Dita : | Ye 
4 | Tur chinind Ei z : : Thttin . | Tron 
if | Masur (Leatil] ; ‘ Ditia \ 2) Mid 
46) Black tif oileoke  - ‘ ‘ THtte . .| Wd 
37 | White fil ofl-cnhke . ‘ i Diita a | Mil 
8) tia meal ; a ‘ f Tht > . | Tres 
SO | Lakh Tien . : : ; Ditte . a) Mil 


Fingley . a ‘ ‘ » | Imperial Dairy Form, Eon. | Nal 


gdlore, 
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Tanne [l—eoneld. 
Conctenirales 


TLTebEes 
Flace ant Tig. 
per kg. 





41 | Gtem . . : 1 » | Imperial Dairy Form, Banga. | Nil 


Lone, 
42 | Horses Gram . ; ; ; ithe . | Xl 
43 | Linseed ; ‘i ‘ Ditties 2 | Au 
44 | Rice bran ‘ i i i Tritte . | Nit 
45 | Harai , ‘ ‘ : ‘ Titts . | et 
46) Wheat bran. : : ‘ Bitte . | Xa 
47 |) Osta , ‘ . ‘ ‘ Titts > | Treen 
48 | Cotton seed-menl . . ‘ Ditia . | Wa 
40 | Whead . ‘ a i ‘ Dibho . | Proce 
al | Grn chen , - . - Daten | ve 
All | Thoor husk . * 2 i Ditties » | Mal 
5h | Groundnuteake . : ‘ Ditbo Nal 





To find ont the effect of earotinoid feed on dairy cows, three groupe of 
two cows each were given basal ration and guinea grass. ‘The firet group 
was given the normal ration, the Beno group was given twenty per cert 
extra guinea grass and the straw supply was omitted, The thinl group was 
provided! guinea grass fourteen por cent leas than normal and the deficit was 
made up with straw. The milk-yield, carotene, and vitamin-content of 
butter and the carotenc-content of the blood of the animals are given for 
weelzly smuiples. The ex perinentes wer carne on for fivewecks and the 
results are given in theTables 111 and TV. 
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Tante IV 





Carotene confent in blood im qj. per oc, 


—— Sa 






(irwape wh | Group F Group O 








Date Cow Mag, Gow Now. 





247 ont 274 | ete 


kel Sept. 1000 
ltith Soph, 1a6 


O:OO027 | O- eS ne a oa ost 
0-004 0+ COOL 7-000 0 (HH OE Qs 
88nd Sept. LG) Oedeeh | Oo O07 os ot (0 CAM 
thth Bapt, LOG) OSS | OOO0] | POE | ODOR | O-OnOoeS |) O- ODO 
ist Get. 1830) O-f022 | o-oole | Oe gL) | oon OOS | GLE 
ih Oe, Lome O- M0215 | f- 01 se OMe | el (eed | bab 

} 





Carnitene ab glans 
fith Sepe, Lise Dol 0 tid HaHa 
ith Sept. 1930 e-E Us OM 
Ath Bepe. 190 i Os Ona Oona 
28th Bop, W926 aed dhe eth (Ha? 
ith Sept. 136 iene iy- Da 0+ Coo 
hth Chet. DOH the CH (i> (+ CHG 


Fitamin A content in ghee in Lovihond Blve, Chitia per one 





ith Sept, 135 bees lan4 Las 

Llith Sept. Mah basa bed bss 

S0th Sept. 1930 a2 174 ie 

15th Sept. 193i a it's Waa 

Sith Sept, 1036 l4-i = l4e4 

heh Chet SG Laded [ied l4e4 
ABTS 


Estimation af carotene-—Carotene hax boc estimated colorimetrically or 
apectrophotometrically in solution after extraction. Barnett [KH] anid 
Crillam [1934] have used sprctrophotametric mothod for the assay of cureteie 
in butter, De [1985] wees the same mete with wogeta bles. Unilbert 
[1884] anmel Ferguson ited Bishan, | 134] live weed the colorimetoie method 
for the estimation of enrutene in vegetable prodeets. The last metho law 
heen followed in our experiments. For the many of exreteno i grasses antl 
fodders, the materind was finely chopped, dried wl then powdered, “Twa 
Lo ten grams of the material daponding on the richness of the cuotene content 
were cigesherk for ome owir aincler aofux in twenty por cent wleoholie potash, 
The flask was then cooled owl the contents flere, “The residue was weal 
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with ether-snturated water till the washings were free from colour. The 
restless were again extrctal with acetone till the extrects were Tree [rem 
colour. The acueous andl acetone extracts were then oxtracted with pote 
leun ether, washed with water, dehydrated and made up to a volume. A 
colorimetric reading was then taken of the total carotinoil content in 4 
Lovibond Tintemeter, or against « standard bichromate solution. Tlie 
carotene content was calculated from Ferguson's curves. The carotinoils 
consist of carotene and xanthophyl and the proportions of the two wore 
determing’ ly the ‘methyl aleohel petrolewin ether’ partition method, Lu 
another rapid method by Pyke [1956] the two processes ace combined! inte 
ce aie the extroction is performed in a mixture of ether ancl methyl aloolwlic 
ptah solubton. The fraction in ether contains the caretene. One lnimdred me. 
of grassed Ws finely gratin ive shale vigorously for five minates im a 
centrifoge tube with 10 ec. of ether and 3 ac. of 25 per cant solution of 
potassium hydroxide in methyl aleohol, The ether-layer was drawn off, 
washed with water and filtered in a sintered gli funnel over anhydrous 
sodium sulphate, The prooess was repented till there was mo more of ex- 
traction possible either from the residne or the methyl-alcohol-layer. The 
extract was evaporated and the residue dissolved out again in 25 cc. of 
eiier and-an equal velome of 85 per cent methyl-aleshol, “Te upper ether 
layer contain! the enruleme ancl the lower alegholic layer xunthophyl One 
ot both the methods were tried in the ense of grases and fielders amd with 
the necessary modification in the case of other feeding materials. 


In the case of dleed,) Palmers method lias been fellowed, About 5 a2. 
of blood was drawn fron the animal and centrifuged to scparate the cor- 
pmscles. 2 te. of strom wos then mixed with about & grm. of Plaster of 
tors. ‘The paste wos then extrocted with «a mixture of 10 cc, of alehel 
aul dec of petroleum ether, The extraction was repeated with ether till 
no more coloured extracts were obtainable. The ether-extract was then 
wasled, dehydrnted ond colour strength matched against a standard bichro- 
tinte solution to obtain tlie carotene content. 


The carotene extent was determined in butter after eaponifirntion, cm 
the inanoniti nbde Het ber, 


Bix Sindhi young eows of almost equal age aol seo lactation were 
selected! for the feeding trins, ‘The following bosie ration was given per enw, 
each Uav— 


Quines prek . . ' ' ‘ ‘ 1 ‘ a . 36 Uh 
Hopi straw =. ‘i ‘ / 7 = : : < ; 44 th, 
(ireumndnit-rake : : i ‘ . i . » 12 ae. 


Conoontnnte mixture one pewid for two pounds of mileeyield per day. 


Ciranp A was given the above motion, Group 7 was fed with 46} th. 
of guinca grass aud the siraw was excluded, Group C was provided with 
i hb. of SELL, Aree. inn tbh li. of straw, “The wet quusnbity al liner 
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grasa consumed was obtained by subtracting the residue from the quantity 
provided. The milk-yield was measured exch day and the fat percentage 
wos calculated on weekly averages. A weekly average sample of butter was 
used for carotene and vitamin A estimation. Tho blood was drawn once o 
week for carotene catimation, 


THSGUSsioN ANT SUMMARY 


Karrer and Schlients (14) have shown that carotene from grasses, spinach 
anid nettles may be regarded as pure § carotene. Smith and Milner [1934] 
foun Ieaf falfalfn) carotene to consiet mostly of & carotene, Again B 
carotene produces vitamin A in the physiclogical aystem in equivalent 
amount and ®& or ¥% carotene produces vitamin A ini anky half the amount. 
Apparently, therafans, the variation in the form of eanotene OCOUMINE in 
common forage plants is o negligible factor in expressing vitamin A value 
from the carotene content. 


In the process of drying for aunlysis with hot ainwt 46°C. for 24 hours 
the carotene floss was very little, Some of the samples that were sent in tho 
ereen slage sometimes became a little: mouldy and suffered a little loss on this 
account, Dhwplicate triale have proved that the method followed yielded 
reliable and concordant resalts. 


Int w feeding trial for a short period, it is not possible te deduce any deti- 
nite conclusions. In a trial on lactating cows it is not pablo te measure 
the vitawiin A reserve before or afber the experiment, The stored tipe Vibiiniiti 
Avis so slowly used up when carobene sippy ts in iloficit, Ehat ono chetectalle 
differenes can be voted in milk [Schieblisch, 1982]. Howover, the yellow 
value in butter and the earotene content of blowl go to show that increased 
carotinoi feeding helps to build up reserve of vitamin A in the animal and 
w slight inerense in the milk supply. Further intensive work is necessary 
to solve the many complicated phases of the problem. 1s weuld, of course, 
le clesirable to know which breed of cattle iv Ladin proces inilk richest in 
vilaimin conten, 


Wo wish to take this opportunity bu thank the Directors of Agriculturn 
of various provinces in India and other gentlemen, too iumerous te ten int 
dlividually mentioned here, who very kindly supplied us samples al ginwnen, 
fdders and eomeentenbes. "Tlanks wre alee uli bo Mr, “ul A, Kot lhavalle, 
the Imperial Dairy Expert, fer this vicbuanbhe si igeapesib eae ran | ori bigisaiis thay 
to Wr. V. Subrahmanyan, Professor of Biucheinistry, luecliuns Tnstitute af 
Science, Tkangalore, but for whose co-speration, this work could not have 
een undertaken. Dr. G. 8. Siddappa very kindly performed a number of 
leterminations and thus helped us in checking end duplicating many of the 
crapntene values in this paper to teat the accuracy of the methods employed. 
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A COMPARATIVE 8TUDY OF THE COLOSTRUM OF THE 
DAIRY COW AND THE DAIRY BUFFALO 


ait 
V. SIVASUBRAMANLAN, G.MLVWuC, 
ART 
CG. W, DOVER, B.5e. Ac.) 
Feperial Dretry Detitate, Bangalore 


[Koive tur politcation on lth Xuvernbar [WaT] 


No shudy tuo so fae Teen nintle el thie conipisition of the colostrum of 
Liifaboes, vail thir monte Lysis cl (he onostrini af the Dnelign dairy cow las bec 
mide only in the Montgomery breed, by Shah [Meth]. In this experiment a 
more detailed nwa ysis cd the colowteun of cows aid hutfalpes, than lias hitiperthy 
been done by any previous worker. has boon carried wut with a view bo mokew 
rompinitive study of the colostrum of these two types of dairy nvimals. 


The atest striking differene between normed milk and colostrum is in 
the manent of ehafeabins, ih protein that oecurs in blood ail in tienes only 
in ordinary milk, bub is present i cole ita contparntively | are amon, 
‘This elolualin combent has been fond fo correspencd portoediy witls the wiinianiiail 
of hemelysins iw colostrum | Regers, 1985] aud other workers | Mavaat, 
Delling and Gerken, at ancl Davins, UG] live slaw Bhat the teunsaissinn 
of antibodies from the meter to the offspring is thoough the gleeliurline wl 
colostrum anel that there is no tnitenission of niaternal antibodies through 
thre placenta. 


The animal: selected for the tvestiation were from the two inviywart aint 
lucdinn dairy breeds maintained ab thie Dovperial Dairy Tiestitate Farm, Huriga- 
lore, vz., three Findhi cows aml three Mur buffaloes, Samples of colos- 
trum were taken immediately witer calving, and overy six hour for the first 
lay after calving, every tw elve hours for the next two clays, and after bwenty- 
four bsuirs cei the freietls lay lay Which tine ee nik was foul a lave 
beeame mormul. Saanples were cinwe from all the fue 


inion of the 
ueller, 


AS ALUTLOAL MPT 


The determination of the proteins was carried wut ly tie newer methods 
wf protent analysis shggested by Moir, and adopted by Berminan and “Toner 
[1039] in their anulyeis of goats’ colostrum. 


{( » } 
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a0 Colostiuim af the Dairy flaw wad Lhe Dairy Buffalo 


The total protein wos precipitated hy warm trichloracctio acid, thereby 
lowving the non-protein nitrogen in solution, After filtering and washing 
several times with a dilute solution of trichlormneetic acid, the filter paper 
and precipitate weee transferred toa Kjeldahl flask. and the nitrogen content 
avan determine] bey the wsual Rgeldaht amethesd, 

Chesil waa preci tater! lay dilute aeetia geil hue] with a solution af 
eotlinim setts te inaintain the pH at approximately 4°60, which is the pH 
of casein. The precipitate was filtered and washed with distilled water, 
wel the filter paper with the precipitate was digested ina Ajeldalil flask ty 
calimnate the nitiagen content as before, 

Cascin il globulin were precipitated together by the addition of a 
stunted solution of iaanesitin slphate, after find newlralising the sample 
to phenolphthalein with sodiam hydroxide, An additional amount of any. 
drous magnesium sulphate was ace to saturate the water in the sample, 
After the precipitation waa complete. the solution was filtered in m pressure 
Alter aid the residue was wished with a seburabed salt solition, "The nitrogen 
content was determined as for tetal protein, 

The aneant of allenoin wns calculated ty subtrvctine coscin amd ebobutio 
from total protein, while the difforemee between enscin aml globulin anil 
checin gave the elobulin coibenk of ee sane, 

The specific gravity was determined by the Westphal balanee wt a tenn: 
perature of 20°C. > acidity and chloride hy titrating with sedi hydroxide 
wee) silver witb respHsckively | i fat by the Gerke iethod : total solids anc 
wal rey pectively | lay av: myprerbinig to complete (reyes on a wiker bath, ail 
jidanenncai ashing of the residue: and lactose by titrating with the sample, 
a per cont copper salplinte selution saturated with a mixture al patina 
Limeade, soclrom earbonake ail sealiatin judas pela tas i thie parbicw ah ks die bans 
4 gr, of lactose reducing 4 ear, of the solution. 

Tanne I 
Camurri tion. af Mie celaetriean af Afurrnh bre ffadoes 





no, Of lure aller qeatertiion 








li ipa. | 
fab tt of 12 a4 6] oda a Tt mi 
It di} la 
Hpecific peavliy | teva) Qeusy ) demas | die) ie | tae | tarts | ied | big 


AnMiiy dec, of oN. alka eS | oe ma | oe tem | ess eg eis fe bt 
mrqmiral be wrttiealber 11) 


ta) 
kus foe Apaclp tl . iS mae 
hee atell : fa a ath 
‘Cute deel bile 1 ee in lao r= Lau 
La! it hi ml Th Th 
Traal perer edn 1K mc abbey fled 7 400 fell bed 
Vasein (ede dey thes d 1-6 1-2 Let 
Alumin . + a-H Ze Big lies ed 
iijabothe Hem 1 1-3 fied el 
Lae oae == a: a3 def a-7 
Aah oe f- i-7 (J “st 
‘echg_ On boing 1 + = = = 
Come. SIL rennet =, _— b r i 
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Composition of (he colon of Sindhi eons 
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ONSERV ATIONS 


Brow Tables Pol 10", tt eno be observed tli ie specitio gravity 
of chboride wood dotel solids are higher 7 bifiibees’ Gann in ews colostrum, 
and that they decrease in both cases curing the provressive rhange into mill, 
Though the acidity an ash content of buFilees’ eoboabriay nt Niighor than 
those of cows? colostrum soon after calving, they leerense more rapidly, amd 
in ermal milk they iit Hlivhtly Lower tint i the ose of the eow, ‘The 
fal, percentage of the colostrum of beth the aninvdls just after calving ja ver ¥ 
low and the Intreae bs ret wrkerd Tay my reaularity | "ou olwervation whieh 
has also heen recorded by other workers [ Rogers, Links - re Liu saved 
Richmond, 1930). Butfalors’ oolosirum is, however, richer in fat than 
cows’ eolostrum, The lactose content in both the breeds is very hw at the 
Lime of calving ancl it rises stowilily os thee colostrum changes to normal milk, 
Tt tu, hewever, obsorved tliat Vann Fin bees" enlistenn ceabinines ne lower Peron taugee 
OF lett thiwt cows’ oolostram, 





Table | representa Lie ovorge of Biss linea fTuabreres Mies, dH, FS csetial tha 


coated ‘alba gi 
Pepe Hie are rage of Siillit enwa Nae. 207, 200 wid A 


This content downloaded from 
213.87.240.204 on Sun, 21 Feb 2021 15:37:01 UTC 
All use subject to https://about.jstor.org/terms 








ae Colosttig af the Dherie'y Coane yl the Phairy Ha jfele 


The high percentage of total protein in the earliest stages of the oolostral 
period is duc mainly to the high globulin oontent, Buffaloes’ eolostrum 
shows a higher oombent af betel protein tin cows colostrum, and in beth 
rast (ere ia a fall which i more ripid during the first twenty-four hours 
niter parturition than the following days. Bat. h casein ml albumin behave 
fimilarly in that they are present in lange amounts ot the time of calving, 
and subsequently show a gradual fall. In these constituents, also buffaloes’ 
colostrum is richer than. oows’ colostrum. 


The important part which globulin playe in the transmission of amti- 
Imalies from the mother to her young justifies the sc parate analysis af thin 
protein, which has not so far been done in previous inv ext igations on tle 
oolostrim of bovines. Starting at the high figure of 109 per cent in buffaloes 
and (2 per cont in cows, it falls abruptly within the first twenty-four hours 
by about 76 per cent in the former and 60 per cent in the latter. The repidity 
of the subsequent fill, though not as great asin the beginning, is sufficient 
to result in only traces of this protein fraction being left in the nermal milk. 


SU MALAY 

\. Buffaloes’ colostrum is higher in specific gravity, weidity, sodium 
chloride, total solide, total protein, casein, albumin, glolalin nod ash thaw 
cows’ colostrim, while in lactose rt ia lower, 

2, di eotli aniiinl there in a [a ea fall ia all the eestitecsnis 
except lactose which slows an iene and fat which is irregular, 

4. Globulin constitutes the majger port of the total proteus of Ill binds 
of ecdostroum soa after wilving, aml ite decrease is more markech chaning thie 


tLret: bwenty- “four dius ufler gear buribine ‘tt that char ink the remainder of the 
colostral period. 


4, Bulfatoes” colostoum changes to mormal milk in aboot thre: dave, 
wehbe cows’ edlostrunt: Lukes about fone days. 


AK SOW LEDGALES TS 


We are grateful tu Ale, “ul Hy, Rothavalla, Tnuperiial Dairy Expert to 
the Government of India, for euepesting the investigntion and our thanks 
are also due to Mesars. 8. Cox and H.C. Verma of the Imperial Dairy Insti- 
tate, Bangalore, for providing us the necessary lacilities. 


REFERENCES 
Associates Mf Lore A. Rogere (1995), Funilaneatale af Dine Seirnes, pp. 460-48, 
Horgan, Ad, and Varner, CW. QUST) ula Deny Bok BO, 1, aldo, 
Davies, We Lb. (HMI. "Dhe Ghemistey of me ye 20 til AA, 
Mason, J. Hi, olling, ‘VP. mud Gordon, W.. CLIO). oof Puath, ane Het, gb, tsi 
Hichmond, HH 0) (22), Deairy unites pye Slo a. 
Shak, AL. (LNG, Trad, aloe, ay Wet Sef. of elu, oad, §, 3, Sud 237, 


This content downloaded from 
213.87.240.204 on Sun, 21 Feb 2021 15:37:01 UTC 
All use subject to https://about.jstor.org/terms 


Bm 


a 
. ae 


THE INCIDENCE OF SALMONELLA ENTERITIDIS VAR 
DUBLIN IN PYOSEPTICAEMTA OF CALVES IN INDIA*® 
BY 
¥. BE. RBAJAGOPALAN, G.ALWIC, 


Assistant Veterinary Research Officer, fmeperial Veterinary Research Institute, 
Afwbleswar 


(Received for publication on Mth January 1d) 

Tre writer is indebted to Mr, Shirlaw for the material which formes the 
aubjeet of this determinative study, The culture was received in the form 
af two agarlants with a request to have it twped, and it war followed with 
the following history :—" This ig an organiam which hag recently heen isolated 
from a specific enteritis of calves, mul the work which we have done @ far 
in this laboratory, up-to-date, would scem to indicate that this organism 
ig Of pimary patholoiesl importance in this dinonee ", The pathology 
of this disense has been recorded by Shirkuw {I Wi). He dues ile sei a firther 
note [Shirlaw, 1994) on the identity of the organiam, bose) om cur paper, 

On receipt, the organism was pul to a complete morphological and oal- 
tural test. The nent was na follows ; Morphology Tine coutriont broth after 
44 hours incubation at $7°C.):-—Short Gram-negative ands, 0-1 ta L+O 2 
in length, and O-6 to 0-7 a in breadth, with parallel or slightly bulging 
sides. Their ends are rounded and uxis straight. ‘They are arranged 
in singles and oceasionally in pairs. Eniluspores and capsules are not formed. 
They are actively motile by means of peritrichate flagella. Stained by Leish- 
inan-stain, most of the elements dake a remarkably bipolar staining. 

Description of Single Colontceez—Grown on plain-agar plates at 37°C. 
for 24 lowes, colonics are cireular in shape with a amooth surface and an 
entire margin, They measure 1:5 to 2 mm, in diameter, ‘They are low: 
convex and are easily emulsified fomming a homogeneous oriulsion when 
rubbed] up with o drop of water. ‘They aro buterous in consisheney, ant 
glistening and are transparent. 

Prescription of growlh on strobe —Grown on pliin-agar slants at 37°C. 
fur 48 hours, a moderate slightly spreading growth tukes place, ‘The edges 
ave slightly spreading and andulate. [te surfaces is meish mid fias am beaten 
OPPer pearance over the Get of tee meeclle sued i eouewlint acally iby pres 
ance over the spreading margin. On ofl ager-alauta the surlico tina an 
ily shown, but there is no irridescence. 

Shel geodth in gelotin.—Growth along neecle track. 

im potate, growth is moderately rich and has no colour. 

[t is an aerobe and a facultative anacrobe, 











cs 


® Paper road at the Indian Seienro Congress, Caloutha, (BSR, 


{ 33} 
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ot Pyosepticaemia of Calves in India 


Fermentation of Carbohydrates —The following are fermented with the 
production of acid and gas:—Dextrose, maltose mannitol, xylose, dulsitel, 
dextrin, sorbitol, rhamnore, gluesee, galactose, lacwolos, mannest and 
trehalose. Acid is produced in starch. Lactose, smerose, salicin, inocitol, 
glycerol, inulin, rhaffines:, adenite and arabinese are not attweleerd. 


Other Liochemical reeelions,—Litmusmilk ix rendered slightly acid in 
24 hours, but later becomes alkaline, Tested for Indo! in 1 per cont peptone 
water after 5 days" growth, using Bohmo's reagents, & faint colour appenrs 
which disappears with time, It is negative for the Voges-Proskaner test, 
but positive for the methyl-red test. Tt reduces nitrates, produces hydro- 
gen-sulphice and is positive for catalase and methyline blue reductase. 

The morphological, cultural and biochemical characters are typical 
of the salmonella group and resemble these of §. enderitidis, 8. newport, 8. 
‘ler-es-ealoam, &. atantey and certain other members of the salmonella group. 
A preliminary agglutination test was undertaken to ascertain which of the 


various heat-stabile somatia antigens occurring in the ealmonelln group was 
concemed in the organism under stady. 


The strm for this ieclutination teat was obtained! as  inllows: the 
Shirlaw's organism was grown in plnin agar in m Peteidish for 24 hours, lt 
was then washed with normal saline solution containing 0-1 per cent of for- 
malin. Tt waa then adjusted to an opacity of 400 million bacterin per oo. 
with saline containing 0-1 per cent of formalin, This emulzion was injecter! 
Mmiravenoisy, after a storage of 3 days at room temperature, into a rabbit 
live times at intervals of five to six days. The doses for the mtcersive in- 
jechions were fe] ca, 05 ec. for tho first and second injections respectively, 
md Tear, for tee subacc cnt three injections, The mbbit was bled for sen 
on the ninth day after the last injection. Its titre then was over 12.000, 
the end titre not having been determined. 


The heat-stabile antigens were made according to the technique 
of Broce-White [1926], Roux finsks containing agar with a |: 800 con 
eentration of phenol, were sown with the selected cultures. After am 
incubation of 48 hours, the cultures were washed in 0-1 per cent saline and 
heated ina water-bath at the boiling point for about thirty to forty minutes. 
fhe opacity of the emulsions was then made up to 200 million bacterin por 
mc, md formalin was adder to give a concentration of O+1 per cent, 


The serum was diluted in series in such m manner, that, when au ecpuial 
quantity of the bacterial emulsion was udded, the final dilution of the serum 
in the sticcesive tubes became 25, 940, 1 200, 400, and 800 respoctivedy 


‘The straing wero selected for this test so that all the somutic finetons 
then known te occur in the salmonella group were represeabel, 


The test was conducted in the woter-bath at 65°C. and readings were 
taken at the end of four hours and twenty-four hours, ‘The results are tabu- 


lated in Twhle No. T. 
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a ee ee 
| wm 
Boshi Tire 
Phenobapor heated | Nat, Inat. ype Hentestabale = 
antigori Cultures Hmmatie Faetors 

No. 4 hours | 24 hours 

&. paralyplid : Ww | .  s : Nit Nal 
S, paratyphi ‘ i. PIV, ¥ tia) ' Nil 200 
ie, lanier eqpea ‘ Tao 5 iv (7, 8) r ' 400) Bt) 
&. porate? : a ' - | ¥iy Vil ' ' Nut Nu 
3. stanley ‘ ; og is . | IY US : io Hk 
4, reading i : rr ; a | TV (7, 3} : ; Nu in 
4S, derky , ' . | 1a i .) I¥ (7, 8} : ° 20 bist 
So tipla . : : TS i | IX (B) . : : “00 “BCH 
S. eanterviefia? « ’ 41d i . | DCX (8) . : Nil Lich 
4. puliormm  . : oo s | TX 2 : : “S00 * eth 
&, gafinarum : 416 i ; TX : . ‘ “300 "300 
&. anata i . | Loool Sirain . | AL im : ; ‘ Nal Av 
S. newport * ~ | 120 1 | ¥I, VOTE) i id Lun 
Bhirlaw's orginiam . | Isolated = fram t * Hak 

calvoa isk 


Lahiwern, 





* Feral tibet qieil eternal, 

+ "This cultura whieh ling boon in subwalture in this laborstery for the last fiftoon 
year hadalnee boon foun), by appropriabe bee, bs lg im the Oe aed BR fee 

(The Tomes figures represtot Che suniidie ailgenie sbrapliied miggested by tt 
Salmonella Sub Committes of the International Society for Mlirvohiolegy, and the Aribic 
ligures within benockete sopra omddiimennl samatip furtore reenpned by Brie 
WW Tuite alusrnrigg 1028.4 

The teats were repeated with seme of the organisms in which the end 
Htre bel net been reached with a view be find out the end titre. The rezulta 
wore aa follows — 


i. mboriner-eqy tet e J j ‘ i i ‘ laird tine eno 
i fergie ‘ i i 4 4 . hi 6400 
Soller ‘ i i ‘ ‘ : i i400 


The above tests show that tho somatic antigen of the organism under 
study is remarkably related to that of &. jrfloria, 8. trp, 8. gqaallinieareasiy 
and 8. clortus-eqet ad to a lesser extent to 4, stenley, 8. derby, S. reading, 
®. garcigohi-B, 8. newport and 8. enteritidis’ 410" 

The strong relationship te pullorum mut gullinarii, OM ALTISITER which 
posse each w single somatic factor namely TX of the Kaeffinarin-W hite 
ache, strongly suggests thal faetor PX is ab best doris tl Lhe commponetites 
af the sorntie aunvtiggen of the Shirinw's orgamsm, tt, is ule vermarlciebely 
lated to &, bbsaelins part, The only sormibic ankioenrin fautor that ik von= 
tains, iecording to the Kauffman White schema, is fachor LW. Whee follow- 
ing nhoorption test waa, therefure, contuctel te verity of factor LV wae aleo 
conesrned in this organism, 
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Whole serum prepared against Shirlaw’s organiam was put to agglitini- 
tion test. against phenol-agar-heated emuleions of certam strains containing 
factor TX amd other strains containing factor TY, Portions of this serum 
wert then absorbed with Q-antigens of these several strains, and the absorbed 
stra again put to test against the same set of organisme as in the first instance. 
The result is tabulated in Table IT below. 











Tanie II 
Serum Made aeningt Phiclaw's orgeniam horwologaua 
titre 12,500 


| Titre after absorption with phenol-agar-heatad 


@rmeiulsicns of 
Agclunimacion eanadlsabedl 














agit plentsngars ‘tm (OT : 7 
heated envulsions. of wn | - : 
absorbed) Z 2 
eoruim E BD wv 3 . 
E & | 2 si = 
a oft = | 7 a tn 
71/EIEIB IEE] % 
| a = = | = "Sa & E 
eo) oe |e fe | | me | 
Shitlin's oni . | Ao |e p< boo ADH Ail “iefi 4th WH) 
| 
&. pinforun  . 1 - | Ato |< Lon |} ie Soe | 0 ei Aceh | 1 G00 arith 
5, ahorus-anii ' 6400 Jac SL jae 100 Lo) MO he 100 |} bob |< bon 
' 
8. bynli ‘ ‘ ; | Hbl | Loa f= 100 S00 | 1 tial SH | 1 tit Sah 
S, dering ‘ % | Lan hp bo Li [ac 1 defi Lhe th 
&. sinndey 7 : no i Oj. 1 0 i 6 
S. reeniing * ™ " fall 0 0 fi | a a) won 
&. penn eptei- Bi | Li q fi tl fh ti ie eat a 
i I 





(Aboo'T eed. mob cubis Led, 


Hoti== 3. ‘ 1 
i The Laveat titre tested aftor ahgorption was 10, 
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A second absorption teat was done in n modified way to verily the above 
resulia with the result shown in Table THT. 


Taner DT 


Shirlaw's wale serum 








After almerstion with 
Before nlworp- oF aimurpton with 


Antigen Lieve 








ih lies 15 dors, 4 dirs, 15 lies, 4 dina, 15 firs, 


iat | Wate 20h Ate | cba 3.204) 
ac | 1000 <6 <A <i EA) 





Shirlaw's orgaciam whol 
Shirlaw's organien ‘oh " 





S.pullorwm . . «| * Lao] 1,060 fit <A <50| -250 
& aberticneqd . . I 4a 1 (OH 5 “5h | <1 <0 
S.derby, whole, =. | OO BO | 1 et aio) toon 
S. derby, 0". ; na oth <i iilh = At =A 








Nove, lowest titre tested mas fl, 


Te will be seen that &. oullerwe ond &. typhi divest Shirkw’s serum of 
all the somatic agglutinins for Shirlaw's organism as well as for 8. abortus 
equi and related organisms, 8. abertns-eyit, &. atenley, 8. chery, 8. paratyphi- 
Boand 8. reading, on the other hand, could not divest Shirlaw’s serum of 
agglutinins for 8, puller, &. (yp, and the Shirlaw's organism, although 
titres for them ore much reduced {in the ease of Shickhiw's organian to a re- 
markable extent), 


This shows that the somatic witigen of Shirlavw’s orginian ts identical 
with that of 8. pulloram awl &. phi, and that Shirlw's organism in com- 
mon with S&S, geefersn and 8. field, qos an malditignad faetor Uint is ols 
common to 8. abertve-eged al the ether antigeniodly related organisms ann 
merated aleve, The Kauffmann-White schema doce not, however, show 
any common factor between gwllorwen vol dyphe on the one hand and aborting 
equl ou the other. ‘This test seams Lo substantiate the existence of type eom- 
mon factor “8” deseriled by Hroce-White (1920). Bit ot Ue Salmonella 
Sub-Conunittes has snece necoplod the Raulfinann sehen which pivea no 
place for this factor “S") having ide the above remarks, one rennin 
eontent by stressing the fact that the somatic antigen of Shirlaw's organism 
in identical with that of 8. pallorcn (ie, Unot ite somatic antigen ix * DX"), 

Avamination for Plogellar actors —Having ascertained, acopting 
Andrew's technique [1922], that the Shirlaw's organism (oes not oceur in the 
group phase, one proceeded to analyec, systematically, the specific Aagellar 
fietors of the orennism wndler study. 

For these teste, serum containing only flagellar agglatinins, to the oxolu- 
sion of all somatic ones, was obtained in the following munner -—Fifteen 
Roux thiske containing phonel-agar were sown with the Shirkaw's organism, 
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After an incubation of 48 hours, the growth was washed with formal-saline, 
The emulsion was centrifuged at top speed for one hour and the supernatent 
fluid discarded. To the deposit was added 25 oe. of a | in 12:8) dilution 
of whole Shirlaw's serum, Absorption took place in the water-bath at 25° C, 
for 24 hours. ‘Che emulsion was centriftiwed, and the supernatent  seriin 
recovered. This fluid was submitted to two more absorptions in the same 
Mmunner, 

The antigens for the agglutination teste with the absorbed serum were 
mint ns follows: The selected organiams (see table below) were grown on 
(lain agar slants for 24 hows, at the ond of which they were washed in fornmual- 
riline, Kach of te cmulsions waa then adjusted, by addition of formal- 
ailine to contain about 200 million organisms per oc, | 


The result of this agglutination test is tabulated in ‘Table IV. 








TanLe IY 
Seren Shirlaw “ A" deeoul of all "OO" agalwtinias prepared as described above 
= : a 
Niet. Plage lLar fenton conser | 
Serial) Whole note tae as | Colboetior 
Nia, Ueserilsce| abe ype | ‘Tite 
Waltires poe Linens 
ested 7 | 
I iS. penned : Wi fl, : — 26 
2 | S. pormyplie , isu . | b +f l,2 ‘ 2h 
Hi A, ortiig-ies » | 320% .] 8 } 1,4, a ‘ ath 
4) &. stanley : : wo | ad Ls = i — O85 
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It will be seen from the above thot the flagellar factors involved in Shir- 
law's onganiam miuet be one or more of the factors oocurring in itema G7, 14 
Gand 18. ‘That is, one or more of the factors f, gs, 0, pq and woimay be 
concerned. It is clear that. il, h, e, a, a, hi, i, k, L Ta, Oh, r,t Wy Xx eunl ¥ an 
not concerned. With a view to cletermine whieh of the seven fiectors anit- 
merated above are invelved in Shirlaw's organise, the following 


: aluseryppbicns 
test was performed. 


Tanne ¥ 
re. OO  —————— 
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*Tenel titre nat determines, 
In addition, the following absorption testa wore done with the resulis 
shown :— 
; ae f 7 hi : ate 4. 
(0) Shivlaw-senim absorbed ey deri louvees nu aeelutinine for slerleyp 


mnul seftenherg, 


(2) Shirhww-serum absorbed by seftewhery loaves ji 
deri nnd seftentery, 


oe 
igihielinies Ga 


A] Ahinlaw-sevum absorbed wath eufertidiie vir. days lenves ana 
Agelalinins for deriy, seflerterg, enteritidis war, dais anil 
enteritidis var. moscae, Lut lenves agglutinins for enterilidia 
vir, divitin, enteritidis var rostoel and Shiniw-orvanisn, 
This serum when further absorbed with enlerilidis var. “dublin, 
loses its residual titre for Dublin, Rostock and Shirlaw, 
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These teata conclusively sbow that § and p are the only flagellar factors 
that are aorta ae ble Sliielaw ates iy reteréne: ta cha KanAinagn- 
White schema, the only organium with “IX somatic antigen and “ g"' 
ieee Tr 7” Hye itic Unecdi aitiocn is, enferifictie vir, adwdlin, A tres pbsorp- 
Lion lest was oontuche te prove the entity of Shirlew's organism with this 
OUDSLISU. : 
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SUMMA IEY 


A CASAL AIEL iatitedl fri casts aol Ved alt) LD ee TAL itt calves Ly Ar. 
Shirhiew at Lahore, lias been by yee is Safin enieriidia vir, dablin, after 
it detailed study of its merphological, cultural and biochemical properties, 
na also of its antigenic constituents, Its antigenic structure has been found 
to bo TX: g, pie. by a series of sorological analysis. This is the first time 
the thoidones of this vrganisin is reece ia Dindia. 
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DETERMINATION OF SEX FROM THE EX1ERNAL 
FEATURES OF LABEO ROHITA, GUNTHER AND 
CIRRHINA MRIGALA CUY. AND VAL. 


BY 
HIMADRI KUMAR MOOKERJEF, 1D. Se. (Loxp.j, D.LC, 


University Professor and Head of the Department of Zoology, University of 
Caleufia 


(Reesivedfor publication on 3!st DacemLe: 1097) 


Is connection with the scheme of fresh-water fishes of Bengal which we 
are tackling in the Zoology Department of the University of Calcutta, and 
partly financed by the Imperial Council of Agricultural Research, Incia, we 
were in great difficulty in determining the sex of two best food fishes of Bengal, 
viz. Laheo rokite and Cirrhina mrimla. On consulting the literature we 
could not find any record regarding this point on these fishes of India, 


We mode a considernble study on the subject and found the following 
paints which will not only be of immense vse to people trained in scientific 
line, but alao will be of ecpual use to the lay public which is the main idea of 
the scheme itself, 


Regarding Lobeo ratite it can be said that when the pectonul fin is greater 
than or equal to anal, it will be a male specimen, When the pectoral fin is 
less than the anal, it will bes female. In breeding season the area surrounding 
the vent of the fomale beoomes reddish and swollen. Regarding Cirrhina 
ierigala, it can be anid that when the pectoral fin is greater than the soul, it 
will be o male specimen like Labeo roliie, but when the pectoral fin is equal 
to anal, it will be femaie. 


The utility of the problem is obvious as one ought to know the sex of the 
gpecimens in breeding, rearing and particularly for artificin] fecundation. 


In conclusion the writer wishes to acknowledge the help that he has 
received from his Research Assistants, 


eal) 
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A STUDY OF THE MINERAL ASSIMILATION OF 
(ROWING CALVES 


BY 
A. VIBWANATHA IYER 
AND 
N. KRIEHNA AYYAR 
Animal Nutrition Section, Imperial Veterinary Research Inelifute, Jsatnagar 
{Received far publication on 2nd September, 1997) 


It is well known that, in feeding cattle, in addition to an adequate supply 
of proteins, fats and carbohydrates, minerals have to be provided in sufficient 
quantities and in suitable proportions. Of these phosphorus and lime play 
a very important part, The deficiency of these in the diet is known to cause 
many diseases. Orr (1929) in his monograph on “ Minerals in Pastures,” 
Crichton [1090] on “ Mineral requirements of Dairy Cattle” and Theiler 
and Green [131] in their paper on “ Aphosphorosia in ruminants" hove given 
copious references to literature on this subject and have recorded many cases 
where beneficial results have aecrued by feeding suitable mineral supple- 
mens, 4 

Work of this niture in India is of recent growth and indications are not 
wanting that the feeds in many parts of India are definitely deficient in ome 
or more mineral ingredients which may be one of the causes of stunted crowth 
and emaciated appearance of the animals in those arenas, Chawdhari [1933] 
has reported that calves which were stunted in growth, improved consider- 
ably in weight and condition after being fed o mineral supplement, 

The present paper is a study of the mineral assimilation of growing calves, 


cepecially of caleium and phosphorus under normal conditions of feeding 
obtained ot the Bangalore Dairy Farm, 


EXPERIMENTAL 


Eight tvull calves, 14 to 17 months old, were selected and divided into two 
groups of four each in such a way that the average weight and age of the ani- 
mals in each group remained approximately the game, Group | received the 
bagal ration which consisted of hay, Guinea prass (green), wheat bran and 
groundnut cake. The quantities of concentrates provided were so adjusted 
as to adinit of a liberal amount of protein for maintenance and growth, ‘Lhis 
hay was particularly selected os it was known to be poor in phosphoric acid, 
where the average percentage was only 0-052. Group II received the same 

( 43) 
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basal ration supplemented by 20 grm. of caloium phoaphate, which raised 
both the calcium and phosphorus content of the ration. The hay was fed 
ad fib and the daily consumption of cach animal was determined accurately, 
Guinea grass, which was added to meet the vitamin requirements, was given 
at the rate of ome ke. per head per day irrespective of age or weight. The 
animals were weighed every day and according to the average weight at the 
end of the week were given increased quantities of concentrate to meet the 
increased demands of protein due to growth. Before the mineral feeding was 
commenced, a digestion and mineral balance experiment with all the me 
wos carried out. {Experiment Tj. After seventeen weeks, another 
digestion and mineral balance experiment was carried ant (Experiment I) 
and then the animals were reversed, that is to say, Group | which was getting 
no mineral now received the mineral supplement and Group Il which criginal- 
ly received the mineral supplement was deprived of it. The experiment 
was continued for a further twelve weeks, at the end of which o third digestion 
and mineral balance experiment was conducted (Experiment TIT}. 


Tare I 
Analysis of foodstuffs 
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Tare Il 


Mineral composition af the foodstuffs 


Clereentage on din bala) 
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Hay Average 





RESULTS 


The ehernical eamposition of the foodstuffs is given in Table I, It will 
be noticed that the hay during experiment I] is of poorer quality, as judged 
from the figure for total nitregen, The other figures do not call for any special 
remarks. The mineral composition of the foodstuffs is given in Table I and 
it may be mentioned here that the hay is deficient in phosphoric acid, and the 
actual average quantity of lime and ‘phosphoric acid obtained from the hay 
consumed by cach animal per day during experiment [is 24-27 germ. and 
171 grm. respectively. 


THE DWGESTINILITY OF THE RATION 


The digestibility coefficients of the different constituents during the 
experiments are chown in Tablo ITI. 
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Digestibility coefficients of experiments I, 11 and TO. 
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A summery of theae is given in Table TY, 
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From these figures it may be observed that the digestibility during 
experiment TT is, as compared with experiments I & IL, alithtly lower. This 
is due to the poor quality of the hay fed during this experiment. Botween 
the two groups, during experiments [] & ITI, the digestibility of the several 
ingredienta remain practically the same, The digestibility of the crude pro- 
tein of the mineral and no-mineral groupe is 67-10 and 67°16 in experiment 
TT and 72-80 and 72-98 in experiment LT and this agreement is remarkable, 
in spite of the faet, that one set of animals in each experiment received an 
ineressed quantity of phosphoric acid in the ration, 


Taste [¥ 


Summary of the average digestion coefficients of experiments I, 11 and 111 
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Foot OOx80METION AND LIVE-WEIGIT DISCREASE 


The food consumption of the calves was considered satisfactory and it 
steadily increased week by week with the growth of the animals. The initial 
live-weight and the increase in weight in lb. of each animal on a thousand Ib. 
hasie for every week during the course of the experiment are given in Table ¥. 
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Live-weight increase of calves per weet on 7 CNN) Ib, beasts 
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The addition ef » miner! supplement to the ration has not produced any 
eignificant effect on the live-weight increase of the calves of the two groups, - 
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MINERAL ASSIMILATION 


The mineral balance data of the different constituents for the three ex- 
periments are presented in detail] in Table VI. In the three experiments the 
different constituents show oa positive balances. The actual figures are given 
below »— 


Summary of mineral balance (grm, per day) 


















Experian’ cad | Me Ca: P 
mibea of the 
ration (proup 

nyernga) 

E-Th: 1 

2d0:1 

24931 

Mine- [ WE ©: it 1°06: 1 

ral = oe 20a: 1 








From this it moy be ohserved that, during the first experiment (the figures 
ar: averages for the eight animals) the assimilation of phosphoric acid and 
lime is positive as represented by the figures 5:0 and 4°79 respectively, the 
Ca:P ratio being 2-76: 1. In oxperiment ID with the no-mineral group, 
phosphoric acid and lime is positive, ag in experiment I and the retention in 
higher, the average figures being 6-76 and 6-61 and the Co: P ratio 2-35; 1 
gurl with the mineral Froup, consequent: on the inereased intake of phosphoric 
acid and lime, the balance for both the constituents is higher than the no- 
mineral group in the same experiment, the figures being 7-49 and §-51 and 
the Ca: P ratio 1-96: 1) and in experiment TIT, ie, after the reversal, where 
the no-mineral group became the mineral group and vice versa, the mineral 
group showed the highest positive balance for both phosphoric acid and lime 
gia luna ale retained the largest quantities, the figures being 13-98 and 8-22 
and the Ca: T mvtio 200-1. The figures for the mo-mineral group in this 
Saeco are &: 22 and 2°03 and the Ca: P ratio 2:43: 1, 

One other feature which is particularly noticeable is that ag the lime 
retention increases, the magnesium retention decreases. The retention of 
anda has continwed to increase procressively but this cannot be ssid of potash. 


In all these experiments the resultant urine is alkaline, the pH figures 
being 7*87 antl 8-42 for the no-mineral and the mineral croup respectively in 
experiment Ul and 8°05 for both the mineral and no-mineral group in experi- 
ment TT. It has been noticed that with positive phosphoric acid and lime 
balinees the resultant urine ix alkaline, as has been observed in previous 
ex perinpedibs 
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In @ previous paper by one of us [Viswanatha Iyer 1935) it was shown 
that, when other conditions are favournble, certain minimal quantities of both 
phosphoric acid and lime are to be present before they yield positive balances. 
In these experiments the intake of both these ingredients are well above those 
minimal quantities. 


While no difference in the appearance and the health of the animals be- 
beeen the mineral and no-mincral proups was notiocable, the feeding of calcium 
phosphate as a supplement to the animals, resulted only in a greater reten- 
tion of lime and phosphorie acid in Uveir systems. Perhaps this incrensed 
retention of lime and pleosphoric acid is stored in the skeletal tissut as mo 
additional live-weight increase was noticed corresponding to the increased 
mineral retention, 


SUMMARY 


From this experiment it becomes evident that when the minerals ore 
sufficient in the feed tteclf, a supplement of calcium pleosploate does not show 
any visible effect except for tho fact that the animals receiving the supple- 
ment retain more calcium amd phosphors in their aystenis. 


REFERENCES 
Choudhon, A.C. (1988). Jed. a Ret. Sen Andon. Heed 3,2, 174, 
Crichton, Fak. (1000). of, Dairy Bes, 2, 1. 
Orr, J. Gti keO), Minceole in Pastures, H, KE. Lewis, Lomion, 
‘heer, A. and Green, H. H. (1092). Nain, Adets. Her. 1,3, 250. 
Viewnnnatho Iyer, A. QTSGR dred. Sf. et. Ben. ob Arete. ued. &, 2, 22-128. 


This content downloaded from 
213.87.240.204 on Sun, 21 Feb 2021 15:37:01 UTC 
All use subject to https://about.jstor.org/terms 








This content downloaded from 
213.87.240.204 on Sun, 21 Feb 2021 15:37:01 UTC 
All use subject to https://about.jstor.org/terms 


= 


SELECTED ARTICLE 


THE NUTRITIVE VALUE OF RAW AND PASTEURIZARD 
MILK FOR CALVES 
BY 
G8. WILSON, F.C. MUNETY AND HF. CARLING 


From the London Scheal of Hygiene an Trojncal Medicine, Wee Research fuatifite in 
Animal Pathology, Royal Veterinary College, and the Berke and 
Bucks Joint Saralorivm, Cen 


(Wil | Pigune in the Text) 


(Egqerinitecd frome Fe Jomo ef Hygiene, Vol. 37, Au April, MART, pp. Sea) 


THe value of pasteurization in destroying pathogenic bactoria in milk aol wo 
snfeyuurding the health of the biayn papilation ks bevenaed question. WW Figles 
wilenitting this, certain workers have hesitated to give their anreserved support 
Lo pasteurization om the prowl that tt may have some doleaterious action on the 
nutritive value of the milk which will more than counteract the beneticial effect 
resulting from the destruction of harmful micro-organisms, 


A qumber of papers have bern pulibished Int Meee yeans theseri bing ubbenpts 
that lave been mude—ddedly on nate and childron—te cletemmine whetleer in 
fect postourived milk is in any way Inferior tii ile nubeitive epinliiies bo raw milk, 
The literature on this subject has hoon reviewed by Stirling wed Bleckwornl [1093] 

* al MUanelliste wid Block [Jado]. Alnioy af the results are embigicis, sand aoe 
of ther, ia our view, tofinitely answers the muuin qaivetion ab iss. “The fined 
Uiat in several experiments oo statistically significant lifercnuin: waa fore) tsa 
tween the dw cheese of milk te net sdficiewt to ive oe Pie aware wo ieee, 
for the amber of animals er elie sder oleervadion wer sometinges so 
small os te allow a qaeealde pil difference to bee ideo fy the Gievituble senna. 
paving error of sampling. Moreover, the interpretation of the restilts ix rendered 
diffiealt by tle cirvumatined Hut in all these experiments the wilsjects meder test 
There! benkinge feql with milk fran a heehaitrs pais ETAL) ene 


li wocrnedl toe thik if cheer auwer was ber lee ollitaioedl bo cuir iad qeskien 
qi was Geairable bo muke a alineeck COT PULTEACIEL al the twe apes a rulle en the 
homologous animal species, namely the calf, Comparatively few experiments 
win this animal are on reroll, amel Wiese thi have been deeonbed have suffered 


( 58 ) 


This content downloaded from 
213.87.240.204 on Sun, 21 Feb 2021 15:37:01 UTC 
All use subject to https://about.jstor.org/terms 








56 Nutrifica Value of Kaw and Pasteurized Milk 


(1) from, being carried oot on too small a nomber of animals to enable a satisfue- 
tory result to be obtained, and (2) from being complicated by the occurrence of 
disease in the experimental onimals which may have entirely falsified the outeome 
oft the Inveshi pation. 


In planning an experiment to be cared out on calves, we determined as far 
as peasible to avoid the sources of these error. Siace for financial and other 
ronson mak axperioent an really large numbers of animals presented formidable 
difficulties, it seemed of speci importance be moake our observations on absolutely 
lenlthy animots se that the results might mot be intlieonce! in any way by the 
vecurrence of latent or overt discase, 


DESCRIPTION UF EXPERIMENT 


With the kink guuseat of the Conunittes of the Borks amd Bucks Joint 
Sanatorium, poroussion was obtained be carry cnt experiment on the herd 
attached to the Sameterrum. ‘The genernt plau of the oxperinent, which Instod 
from July [ke to Sapteriber pas, wos by fond witernuate calves, ad they wort Gori, 
un raw of pasteurized ailk for eight wooks, sl to compure tleir rate of growth, 
The relevant details may best be cousddersd under separate headings. 1t may 
lige podutesl uk ab this abun tli tis Tinea wl Qhe tiered ancl the diy -bo-clay 
control of the experiment was ander the personal control of one of the authors 
(H. F, U.}. 


he Pepperd herd —This contains about twenty Ehorthom cows which calve 
Jown regularly throughout the year so us to maintain a more or less constant 
aupply of milk for the Eanatoriam, Except for two pedigree bulla, whieh have 
been baught in, the herd has boen self-contained sineo M92. The animals are 
kept out at pasture during beth somumer and winter, and are never stalled except 
for the actual purpose of milking, whieh is dono by bond morning and evening. 
Calving takes place in the open field. Bull calves aro sold at about one week 
old; heifer calves ore moetly kept for replacements. 


Sines March 1926 the berd has been tested at six-monthly intervals with 
subergulln : all positively reacting animals hare been sold off. The lost gooasion 
on which positive renctors were found was in June 1892, when two animals had 
to be removed from the herd. During the whole course of the feeding experiment 
the herd remained completely free from tuberculosis. Moreover, at a herd test 
corried out a month after the conclusion of the experiment, all animals pnased 
satisfactorily. 


With ragand te contagious abortion, the history of the huord dias bern pecu- 
lintly antisfactory. ‘Two evws aborted in damenry 128 nnd were found to pire 
a positive blood agglutination reaction to Brucella ohortws. The herd was 
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raccinated thesame month with a living vaccine, since when there laa mv been 8 
singly éaso of abortion, At a herd test carried ont some time before the com. 
moncomont of this exporiment, no ininils showed the presen of specific agelu. 
tinina im tlio blood. 


Jolie's disoase hos seldom aecurred: the last animal to be affected with it 
waa in Bepbember 1929. 


The herd hos always bean relatively free from wider tronbles. In Ovotobor 
1096, at the conclusion of the feeding axperiment, tho milk of ench cow wos oxa- 
imine! culturally by plating in ox-blood ager, with the result that of tho vightean 
animals present three wero fonnd to be affected with streptococcal mmstitia in a 
anbelinieal form, 


Pastewrizer,—To ensure aaupply of adequately pasteurized milk, it was decid. 
ed to pastourize the milk on the premises. A small batch pastourizer, of 2-gallons 
working capacity, fitted for low-pressure steam heating, waa apecially manufac- 
tured for us by Messrs, Brown and Son, Ltc., London, 6. 19. ft wise mace of 
copper, coated with pure tin, and consisted of au onter stenm-heated jacket anil 
an tuber teseal, to bold the milk, which eu le lifted out for cleaning snl steritiz 
ing purposss, Ib was provided with an overkenl motoradriven agitutor aul an 
sibethormostatic control. In praction the milk was loaded up tll the iwlientor 
themtnintor, whieh dipped inte the milk itself, register Ls*F. (02-87). The 
tempernture was mankind at bhi level for 2 minutes, alter whieh the atenn 
wes turned of. ‘Tho milk wos then cooled, oither to QUE, (2-290) Wit wae to be 
feel imeadintely to Blo calves, or bo the heer bined wl the hay Weber if ib wa to 
he kept for some hours. 


The mil.—Vhe mixed milk of the beevd from the murning's milleiiy oleae wins 
wed. The required quantity was divided into two parta. Une part wos pios- 
tourized at ones at MS" Ph. (62-590) for db vinutes ; the other hall woe lott raw, 
Partof the raw und pert of the pustourized milk wave fed ata temporaturo of abot 
OR", (2-2°C.) to the calves in the morning. The remainder of the cuw aul prs 
teurized milk was water-cooled and kept in covered pails in o cool dairy till the 
evening, whon it was warmed to about WPF. and fed to the calves. 


Though this was the routine praction Hiroughout the preator port of tho ex. 
poriment, & misunderstamling occurred at the commencement which was re jxamai- 
bla for some trouble during the first six months, Instead of tho milk, immediately 
after pasteurization, being divided into two parts, ane part being cooled to OUP, 
nod fel te the calves in the morung, the ether port Isbin cooled be tape ninber 
temporatare and kept for the evening feed, the whole of the pasteurized nulk was 
cooled only to M°F., and the part for the evening feed wes loft to cool down slowly 
in the dairy, As o resol considerable becterial miltipliontion oeenrre! in te 
i 
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pastourised milk destined! for the evening feed, ond this appears to have leon 
rokponsible for o certain amount of scouring in the calves. Ak soon aa the trouble 
wis trices] be ike scion, the praction of leaving the patented milk to cool slowly 
in the driry was stopped unl the routine described above wos enforced. Ne 
further diffenliy was oxperienced from senting, ecoopt inn naild form, ty meen. 
sional cnlves, Ib wii Loe ocbesl Glivt the amnilke wis always prebiced ftitabar cleanly 
conlitions and waa of approximately the same standord a6 Cortified milk. 


aE 


Selection of (fe colves—In order to avoll any unecenscione bina in the seler- 
tion of the calves for the different groups, ib was decided to allot alternate calves, 
wa they were born, to the raw and) posteuriced groupe respoctively® 1 no selection 
whotsoerer was made. Thoagh this world havo bean nou ideal method for n largo 
uxpenining, Tb proved m littl: onsatisfaebory in the present instanes, In the first | 
ace it resulted ino vory weeven distribution of the sexes, there boing far fewer 
bull calves allocated to the pasteurized than to the row group. In the seoomi 
Place it so happened that two calves, both of which at lirth were quite unfit to be 
included in the oxporiment , had to bo allocated to the pastourized prowp. One 
calf, P,, was horn of a mothor which liacl to be slaughtered a weok after partorition | 
nf ween of“ TELM ore "al thie larvinx. Not orily wae this calf an woier- 
aLROL weakling wk birth, bent it further mesic mn muanuling ry n horses when it wis 
one day ed from whieh ih never repoverml, ‘The othor, Pag, had a very difficult i 
delivery ; it waa winblo to stand and liad to be bell up for feeding. ‘The first of 
thease aadinls died in three weeks, the seooul tau is forbnight, In neither instance 
eld death be in my Why nitrilvated to the Earp: of dint that wos being giver. | 


These dentha. it aay ae motel, wore tho only deaths among ealves that occur: 
red Uirooghowt the anime of the axpenment. During the provicns 15 yenra there 
hol been altogether ten denths among a total of 250 calves born, JA loss af two 
calves luring the expurimontal poral! of 27 mearthe might tharefors have been 
expected cr ten hacia of tlie myertelity mite prarrinisliy ox panienoed in tha bore 


Ly ane pPaeiys Hiere wore fini ania whieh were linet qulves, 


Aeting ef fhe crlverc—As soot oa they wore removed fram their mothers, 


the calves wore housed inn wowden shocl, opening on one aide inte a yard about 
62s 30 ft. in area, ‘Tho sho was divided into three compartments, so that the 
calves con) bo groupexl mon of lesa aonording to their ages, ‘Che animnls in the 
riw fil paatenrized groups wore rim togethor, Straw was ued for bedding. 
i 





The diet.—Every calf lel its mother's colostrum for the first three and o half 
Haya sel was chew hand-fel for eight weeks, Ab the beginning of the experimont 
tie calves wero given Lib. of milk ilnaly per 10 Ib, eff body wervlit, This aeyoun., 





* Por tho sake of cunvoniencee we ask pardon for tho odjectival use, witht 
javorted oocmas, ef Bie berms row wl poatouricc! in telatian to the animals teil, 
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thatigh Tote ot lw nilequate for the first fow weeka of life, waa found to be in- 
suiiicient for the calves as they grow older, ‘The amount was therefore increased, 
though mot to a sufficient extent, sib enlaoequently proved, to allow of optimal 
dovelopment, ‘Phe following summuurives the cliet received by the different ani- 
iniails : 

(A) Raw colyes 1—S, aml postuorivad calves 2—ti were given daily 10 ox, of 
mk por WOU. of Eedy weight for eight wogks. 


(Ee) Fag col th sued pastouriaed cult T were give daily 20 on, of milk poe 1 
Ib. of body weight for ight weelts. 


(0) Raw calves T—25 and pasteurized calves 3—25 (with the exeaption of 
Py) were given daily 16 0%, of rail per LO Uh. of boly weight for the firat fone 
wieks, and 20 02, of milk for the second four works, 


The milk wos fel at o temperature of about °F. moming and cvening. 
During the firat veor of the experiment ench calf win given a special feeder, from 
whieh it sucked its allotted quantity of milk through «teat. These feeders, how- 
ever, proved rather troublesome, and Inter they were replaced by hand-feeding 


from a bueket. 


Resides milk, the calves wens proviced with hay ad i), (Observation showed 
that during the first meth of life thay merely “nlayed * with it, bot after that 
euch mumel comuned aboot | ib. a day, rising to 3b, by the eighth weel. 


After they ual completed thear expariovntel purioc of observation of eight 
wooks, Clee eabeos thib i wie docidesdt to keep iu the herd were removed from, the 
wxporimental shed and were given fake: Toit, eran, and routs or molussed sagar- 


hoot pulp, together with « tittle milk for the next few weeks. 


rennin proyress.—Kook animal was weighed when it entered the exyer- 
ment on the ferrth clay of Bie, and thervsfter at weakly intervals, Coreful obser- 
on general condition, and a apecial watch kept for the dovelop- 


yatiora were mike { 
From, time to time outside cheorvers, such 24 the milk reconler 


mont of rickets, ‘ 
af ibe county and loeal farmers, were brought in to inapect the animals aed make 
ve wheal be distinguish Muse in the caw from thees in the pastearived group, 


Kes0LTs 


The detailed reaults are pet ont in “Pebles | and UT. 


It will lex voted that the average weight of animals in the raw group was 
4-93 lh. greater thin that of the pasteurized group at thy commencement of the 
experiment ; thia was mainly the reault of the smaller proportion of ball calves 
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in the pasteurized group. At the end of the oxperiment the average difference in 
weight between the two groupa waa 2 Ib. Tho average ineroaae in the animals 
af the naw EMMIp Was od: Te Ih. fuul m these of ue pasteurized Braap Si- 86 Ib. Tn 
obher works, so for oa the average weight gained throughout the whole course of 
the experiment was concerned, the bwo groups behaved for all practical purposes 
identionliy (Fig. 1). 






3 


Werig't (bt 


= 


Werks 


Fig. |. Graph te ahow meaghte of all calves after 1-8 weeks, 


This was all the more remarkable considering the differences in the sex clis- 
tribution of tho animals in the two groupe, Male animals wally grow moro 
rapidly than female, ‘This is well down in the raw group, in which the bull calves 
put on an avernpe of 6) 1b, more weight than the heifer calves. Im the pasteurized 
group there were approximately twice ns many fernole as male animals and the 
Avera Terese iT weight of both aexes taken bopether miplyt woll lave beon 
expected, independent of the nature of the dict, to have boon less than that in the 
raw croup in which the sexes were more ovenly distributed, 
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A.M. = arithoetio mean 7 &. 0, =etanderd devietion, 


Nate — AN animals dint wero ot sokl were atbhded to the Banntorivm lewd. 


‘The fact that no such difference occurred suggests that postearized milk ta 
at boost equal in vale to row milk in promoting the growth of young calves, 
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1é is interesting to wee that ie highesh imflividusl gait-3 Th—in a bull 
calf and the highest bolividen) goin h—tn a heifer calf both wccurresd in nai 
mats fed oa pastenrixenl vainly (Es anal UP} 

Lt will ly cheervied tet in the pastenrioe) geeip the vonage increase in weil 
of the oiule animals, inate of being eater than that of the female, was slightly 
less. This ciremstane: wee chic piy bo the oesinmotien of securing in He bull 
calves Py aval It whieh retandesl their growth ching the first thee weeks ane 
conseaietitly Jel to a (opressiont int thu average weit of the tale annals, I 
his commectian wbteabio lias already been dew, when tleseri lang the milk, to 
the trowble tal waa expres Tiree SMM crabipgt thirty the on rly alapes ol flict cag. 
periyert, This ippeecsinod to be clio, in some Gesu at lub, ta Hauler 
eooling of the nailk nfter pistons Lion boveliniey bo eraces molkyplinvtion of the 
organisms in the milk abostinedl fer the evening fool, bb seones probable that this 
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Nets J—Calvea Fy ond Py, which, for cones obready stated im the text, diel alanine te 
firek thie weeks of life, have been cmilited from tiie dabble, 


ete S.—AU anitials (het were jet sell were addled te the Banalariens leer. 
Abone was suilicmat to give ries to gneteo-intestinal disturbance in anininla recov. 
ig the pasteurized milk. Tt is tove that in both the raw and the pasteurized 
preps alight seouring ocr red in occizicnn) animals ot a beter dade, lint nevoe 
with the serious reaulta obecrved in calves P, and Fy, 


Talde TTL shows the average weekly increase in weight of the bwo graupa, 
Tan U1 


Average weebly tecrease im toetght of the ontmals in the pow aud pesleerized groupe 
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Asis to bo expected with relatively emall numbers of animals, the differences 
nro aubject to o certain omeunt of variation, On the whole the mean imercnas 
in weight tended to be slightly higher in the raw than in the pasteurized group 
duting the first month. Thia was probably doe in the main to the depression of 
the avernge by one or two animals in the pasteurized group which, ne alrendy 
noted, auffered from scouring during the first two or thre: weeks of life. In apite 
of this, the average total inereaso for tho whole axperimont wos slightly higher 
for the pasteurized than for the row animals, the percentage figures being 02-4 
arid G1: 78 repectively, 


Compared with calves fed on anormal diet, the gains in weight wore wn- 
iloubtedly low, Tho amount of milk given, while pennitting good skeletal dovo- 
lopment, waa insufficient to fatten the animals, ‘Their weight and their market 
value at the end of eight weeks were, therefore, inferior to thoeae of calves receiving 
amore emmeroua die&. An soon as their perio of experimental observation was 
over, and the animale that were nob to be wold ot onee wore pub on toa liberal 
mixed dict, their weight increased rapidiy sui within about fwo to thren months 
equalled thot of nenmally fod animals, 


Throtighout the oxperiment the gonern] comlition ef the calves waa poodl. 
Though lent, Hy appearcd porfootly healthy agul sero mo sign of rickels, or 
of Bytom reformble da noanemia such as have been Hebel lw axvoral warkers 
who have fod calves on an exclusive diet of raw milk [boo Connon, 11; Knoop 
eal, WH, The slight scouring that eccurre i ocrasiensl aninyals after the 
faulty cooling of the postonriced milk tinal Tse get riglit, aol which was seen i 
heth raw and postewrized groupe, may well have been die to the svstem of pail- 
feeding, sine itis knew thot dhis fs lielde to give riso to digestive dishurhances 
[Shoehy, 19184). At no time thuring the cours: of the oxporimont was any Iny or 
professional observer vhle to distinguish botwoon the two groups of animals, 


Towarls the choee of the oxperiment heifor B,, which was two vears abd, was 
served twice at an interval of three weeks, and heifer Py, which was twenty-two 
months old, waa served ence, Both animals ore now ‘in eal". 


Disass1os 


The results, whieh live been set out im detail, without owy reservations, 
need little discussion. They spoak for thenvelves. That slight variation should 
occur in the behaviour of different animals in the two groupe was inovitable, but 
there is nothing whatever te suggest that they are attributable to the differonee 
in Ho natare of the milk received, or that the differences o8 1 whole are signifiennt.. 
In some reapocts the results are surprising. Each one of us at the commencement 
of the experiment waa not only prepared to find a difference, but actually expected 
to find a difference, in favour of the anil: in the row group, Moreover, the 
farm hanks who looked after the animals wer strongly projilicel againat thts 
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Live of paslounzed milk for the foesdltngs of the calves, ‘This prejudico, which affect. 
ed all of ws, in favour of raw milk for calf feeding, was based of course on pure 
a prion Teasoning without any experimental justification. The outcome of the 
present experiment scams be leave little doukt that, judged by oll the criteria 
wo have used, milk produced in a cloon manner from healthy animals and anbmit. 
ted to low-temperature pasteurization followed by adequate cooling is expend in 
nitrile valae to milk from the same eeiree consumed in the coy comdition, Tt 
mny bo noted tat Blackwood ef af, [100], who made o caroful stady of the asain. 
Intion and retention of nitrogen, phoaphorus, amd calcium, bry calvoa, were Jileo- 
wire unable to detect any significant difference between raw and low-temperature 
postenrized whole milk. 


Reference should perhaps be made to the work of M'Candlish and Black 
[H35), which has frequently been quoted os showing that raw milk is of higher 
nutritive value for calves than postourieed, Buch an interpootation scoma te was 
to be unjustiied, Tt is true tat in certain amall groupes the animals fel on caw 
milk imerensecd in woight more rapidly than thease as peistouried, hut in other 
groupe the reverse was the exo. Tf an anolysis ia made of the figures rolating 
to all the animals, it is found that the weighted menn incronse was actually greater 
in the pasteurized than in the raw Prop, tlie Peron tages boing Sh1:% and 308-4 
reapoctivaly. 


Te is not proposed to enter here into the possible application of this knowledge 
to practical farming conditions. Suffice it te point out that adequate pastourizn- 
tion of milk should prove of considerable valwe in the rearing of healthy calves in 
diseaend herds. Some success hos olremiy been reperted from, California in the 
eradiention of tuberculosis fra dairy heres hy this motloal [pot Honlhboiae and 
Porry, O20). In deciding whether ar nat to adopt pasteurization, firners neo 
no longer be deterred by the four that calves brought up on pasteuriged milk 
will develop less satisfactorily than thoso brought up on row, becouse of any 
hypothetical nutritive inferiority of the pasteurized product. 


SUMMARY ASD OONCLUSIONS 


1. An experiment on the feeding of calves is described, which lasted over 
tere years, and whieh was carced out ona healthy Shorthorn herd frees from buber- 
cuboaix and contagion: abortion. 


2 Alternate animals as thoy wore bom wer Mincntedl, without any selection 
whatever, boone er other of bwo groups, Gne of thease was fed on raw, the othor 
on qasteurized milk. Every animal received its mother's colostrum for thros 
and a half days before being put on the milk dict. 


§. ‘Tho milk used was taken from the mixed moming'’s milk of the wholn 
bord, It was divided into two porte, one of which was given mw, the olbor of 
E 
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66 Nufritiee Value of Raw and Pasteurized Milk. 
which was submitted to low-tempersture pasteurization at M45°F. (62-8°C.) for 
20 minutes smi subsequently cooled, Tho animals were fed morning and evening 
on measured quantities that were in strict relationship to their body weight. 


4. In addition to the milk, hay was allowed ad tik, Observations showed 
that practically none was caten during the first month, after which each animal 
consumed about 1 1b. a diay, rising to3 1b. bey the eighth wook. 


5. With the exception of two weaklings which died after fifteen and twenty. 
three dive reapechively trom causes apparently wnconneeted with the nature: of 
their dict, all the animals—twonty-five in the raw and twenty-three in the pas 
toorize! group—thirove well ail slunwed no oblevious signs of rickets or anaemia. 


&. The average increase in weight over the eight-week period for the anioals 
in the raw Po 43°72 1b., and im tle pasbonrized EToup Ag: 36 Ib., or +18 
aud 62-94 por cent respectively. ‘This practical identity in weight increase ia 
all the more surprising in view of the faet that the number of bull calves was very 
much bess in the pasteurieed than in the raw group, 


7. The highest anclavicluad gain ‘Tie theo bal) colyee— one of 30 Ihb—anil 
the highest individual gnin ameng the hettor calves—one of 63 U.—both ocounree 
in aninuils fol on pasteurized milk, 


S. At no time throughout the experiment was any observer, lay or profes. 
stenl, alle be clistingrisly hetween the two Troupe of wotwiuals, 


9. ‘The diet given, though permitting of good skelotal dlevelopaient, was tbe 
wuilcient te fntten the animals, After they had boon transferred, however, to 
a normal diet at the conclusion of their sight weeks in the experiment, they soon 
qeut on weight aod within two or three manths were inlistinguishable in Size or 
condition from animals that hid toceived a more genorous diet fram birth, 


10. Thoro is nothing in these resulls to suggest that the nutritive value of 
pusboutatcdl mk for calves is in any way inferior te that of rw milk. 
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Control of parasites in sheep. J. H. Reeve (J. Amer. Pet, Med, dem,, vol, 
XC. N. 5. vol. 43, No, 2, pp. 163-170, L037), 


Tuk paper waa presente at the sowenty-tinl momual meeting af the Amorican 
Votorinary Medical Association ane in the diseusion whiel: follnieed a numer of seienliste 
took park. 


The control of parasites ia one of the major problema confronting elicop lmnslanal- 
THth throughout tho shee ralaing anos. “Che problotn is pecially aeute fis totlosed 
pastors, for the hoxandt in the dife-eyole of the posite are considembly greater in 
Open-ran pee pawlunes. The problem of oducntong Ge aber huekanimen in ile botler 
methods of contrel Hat arc doviesd met be aecomplalied befor: wideeprrad control 
motthod can be pdopter, 


The author carricd outexperiments atthe West Virginia Bintion on tle treatment, 
proper feeding aml nanagemimt of sheep. In all, leo cueauntere) 1 epecica of parte 
Sihes consisting of abottutecl:, toclilar, leak ond whipeworing, tapewonna, bingwornes, 
Cepeda al gruilea, A total ef 162 sheep axclisive of the untecaicdl ecntrols, were disci 
in theasrica af oxporimonta ancl were horlbsl in lotaot Mio DM individaale, “The ciffemeant 
treatments were dalininiboredd at intervals of 21 cya. Facer! camineioons were pes 
gularly mip befor, ducing andl after the tronvtmoents 


On the bosia of the ranlie obtained the writer comelacodl Hat bdo 12 peor cont sole. 
tion of coleium polvwulphite, whe geeon in deer verving Baan 1 te 12 eniees after 
starving the auimnls for 24 hours, waa irritating to the mincous mombmice : wie a per 
antheliminth, cans) the death of moataf ile aboop. Tetra ellorethylene, when aelinie 
tered in few. dows to apinals preparsd by starving far 34 Jiewra, ves founal to relies 
nematode cag couots bub net eo mpidly aawnes the ense with seme ether preparations, 
Tt dick mot relive ceatele infestation, Three ooneca of Lf per cent solution af 
nication muphote (0 per cent), when given alter starving for 24 lovee, mauenaterl 
mist of the sheep but woe found ta he quite effective im the relwetion of pematada 
ave miu ceatoda infsatation, Colloidal iodine (Merck) proved inefeetive in tly 
ronooval of nomotede and osatede infcatationsa, After aiarvaing the animale for 24. lures, 
an average of 8°15 and 14 treatments with © and 4°36 ounces of ono per cent aplutian 
of copper aulpliate veaulted in Ths 7 nel Se 8 per cent reduction i tle nematode ava 
respectively. The oeatedes wore not alfeeted. Onvan overage of 1-5 broatnonuta, without 
any previous fasting, with 4-6 ounces of 1 per cont solution of copper sulphate oferte| 
a Teduction of Sl+ 1 per cent innewontede ova; the cestode: remaining unelfeeted, 
An averge of 4-8 bo 7°] treatments with Fo ounecs of 1-0 per cont colution of eapper 
aulphate newnlted in o reductann of Ti te (it per ecne in neoutein ove. Lin the former 
case the animals wore net ostarved proviowsly aed the cestode tfestotigns were eon: 
trolled only purtially:, while in the latter ease the animals were starved for EL ier 
prior te treatment and the cestode infestations were complotely controlled. Th one of 
the lota receiving tho latter treatment the reduction of nematode ove wes DB-7 per cent, 


( 67 ) 
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A mixture of equol porte of 1° por cent eolitions of copper sulphate and nicotine eal- 
phate (dtl por cent) when miminisiered in dose. of 3 oimote reeulted in f teluction al 
O82 per cont in memuatedes ove ond acomplote contre! of cestode infestation. An overage 
of seven treaimcnie were given. 


The untrente control agimoals in all the fots showed oo ineteass in parnsitio ins 
fostations. Mass foading of capper sulphate in manlt mixture in the motions of 1: 20 
pel: $0 proved oot only inedfective but at times dangerous. Finally the author con- 
clicles that a lf per cent aolution of copper sitlphute in dosages of 1 cunee or mote for 
lamba ancl 3 ouwieeador adults at intervols of thren wees throughoat the your, will 
efeotively cantrol the pastro-inteatinal parasites, Fasting for 24 hours before treat- 
monk is escntinl. 


The wotlor reporta having obtained! fairremalts in the treatment of Jungworns 
with eldotoform. He, however, pointe out that tho methed ia not unattended with 
danger of losses from pucwmonin following ancathesin, About 240 hend of sheep sufier- 
inn from lungwerma were trent] with on oily selution of pyrethrum, monufactured 
from. 3 pounds of pyrethrum flowers extracted in one gallon of oll, ‘Tho solution was 
injectod clirectly inte the imeohes in doa of 3 to Go.c, Only one treatment was ne 
4 Wwitccl for Th ta Th par ecat of the sheep trentedl ond only d to & per cent required] Hn thie 
Leatment befor the bewne disappeared from the foes, No losera from pecwnionia 
Tesulied following the uae of this solution. = 


Good fomling and miinagenbint ate markedly reflected in tho control af parasites 
ofaherp, [H. 1D, 3] 





Tmmonisation Active des Bovidés contre la Fidvre Aphtenge an moyen d’adgor- 
bats (aluminium (Active iamonization of bovines againel foot-and-mouth disease 
by means of aluminiom adsorbates}. M. EE. Tovssiexa (Bulletin de I'Ojfice 
Infernational des iplecolics, xii, 417444, 1990). 


Toe ofticle records tho semis of oxperinenta conducted witha view to test. 
if imavinity fe conferscd apo calves tied Lave been vaccinated against foot-onel-mautl 
disease with virké sltorked on te oluminimn hydroxide, 


eo or tho other of the following tiree strnins of virnses wee ited in the muking 
ol the several brews of the expornmental veeeine: de)“ Riems GO on "OO" strain 
obtained from Praf, Waldmann, (6) "' Haneei-Fiome™, o strnin recovered from o fan 
tines outhreak of foot-and-mouth disease in the Fionic Istad one ascortauied to be 


aon O" stmin, aed fe)“ Wirus 2", on ses "OO" eteain obtained from Prof, Wald. 
TTuLunh. 


Some of dhe brews of enecine were mince each to eoarypelae tra portions, the second 
portion tiade to contain double the concentration of virus ae that contained in thn free 
porbem. 


Calves that wero intended for tho teat of the cfieacy of a vaceie were vaccinoted 
twine nt ten days’ interval with the brew concerned, frat with the portion CONVENE 
tho tower concentration of virus and secondly with thot containing the higher. Brews 
toade in anighs strength were wed in much Ja Ther quantities for ihe scoond moculntion, 


This content downloaded from 
213.87.240.204 on Sun, 21 Feb 2021 15:37:01 UTC 
All use subject to https://about.jstor.org/terms 


St 


ABSTRACTS 69 


‘Tho vaccine waa dilated considerably with Pliyzielogiea! salt, solirtion before es, asl 
injected aubeutanceusly, divided betweon variaus sites, Samples of sera wero taken 
from the calves after the vaoenntion ancl titeted an guinea piga againet foot-and-mouth 
virus with aview to asceriain the degree of immunity acquired (but this did not give 


clear out positive resulta in most Inetances, execpt that penerilisntion wae delayed in 


some vaccinated enaes). After om interval ef about theee weeks efter the seeand voor 
notion, the enlves were tested for onnuumity by being placed in eantect with an arti- 
ficaally infected calf along with o liealthy calf for control. Tf the lealthy eantrol calf 
contracted foot-and-meuth disciae od the vaecinated| calf remained wiatiacked, dhia 
wee taken oa evita of woyuinod inimunity, This waa contends, in eaoh such onsen, 
by aalimubting the vercinnted calf after an interval ef two te three weeks to o further 
“tongue-test " by inoculation of virus directly inte thee mucosa of (lee tongs onl upper 
jaw. As the Riems O" ond Virus 2" string proved to bo of inauliciont virulence 
for cnlves, ib was feeemary (oo ropent the enmity teatsol calves vacated with these 
atroina, against the “ Haneen-Flonio " straiis whieh woe vinden, for hovines, 


Three tyes al mingerial were etd os the lave fow te pine 





an oof the saeco 
(i) culture Guid, (il) extract of opluhons membranes, amd (ii) benph, 


(i) Culture Judd tacciae.—Cultura woe effected necombing to Trend's technique. 
The ingralicnta were weer) in the proportion of five parte of vir, two qarbe of disayn, 
ney puerta of liavitn ecru atl abowk tee parts of qhisaplinbe lniffer achition, The 
tigen and winds werd feel mixed and albiwedl to reiinin i the refoipernior for ab Tevet 
ane beat, The other merehenia were then ndded and tmenhoted for four daya, Tlie 
teaaiso woe Elie eemoved mid emulsified with quarts anne anal pboaphate leffer salu. 
tion, This waa conteifapel anal the euperantent Mia brovakt, by farther nellition af 
phosphate baffer seiuthat, bo the same volume nat the culture Quid. “Chis wus then lier: 
vd alone or esl with the colture Buel through an ich Bete filter. The Glirate vow 
stored in the nelrigermter. Someta filimtion woes pot resented to, bub the aiper- 
notent Guid was collected alter ultra-contrifogation. 





For making the vaccine, M0 porte of the culture Guid was mixed with G0 porta of 
abiminiun hydroxide, One bre, the feurth, was muule in two eaneenientions, the 
one intended for the fires vaccination containing 1) per cout calture fuel andl the other 
intéauied for iho accond, contaiing BM per ecint of the culture fidd. Four brews ware 
made, tho first oul secon from “icra 0", tho third from “ Hansen-Fionte ' and 
the fourth from * Virus 2" 
foot-and-mouth disense during the contueh test. “The tifth ena in! Mien O°) wath 
stood. conkect teat, luk woe suscepeiilde ibe be “ bopiso-besk prs 


Dive enlves were vaccinated. Four of thee contented 


{ii} Tease extract neccine, —Aplithons membrins was obteired fram one er more 
infeoted| animals, and crushed with qunrts sand, After oltea-centifagution dat 16400 
for 16 minwies), tho extract wos dhbubted im pluyniolageral saline solution to ineroass ib 
ta about ten thoes the weight of the tissue. Each brow of vaccine wns mine in tro 
qoncentrietions—the ene oubended for the frat vaccination cortbiniag Sf) paris af thea 
oxtroct and 8 porta af oluminiam bydrexide, aed the other intencled fer the second 
vaccination containing 40 parte of the oxtroct oul 00 ports of aluminiaony lydroxide, 
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Three brewa of Haris oxtract vaccine wore made. Tho first and second brows 
were mnde from aphthous membranes of calves infected with the “ Hansen-Fionia™ 


ond the third from aphthous momibranes of awine infeoted with “Virus 2". The first 
vaodne in the third brow was a fommolisod ano, 


Bix calves were yeecinoted with the tere extrict vaccine, Two calves yoosi- 
nated with the ancond brow contracted generulised footandanouth after the first vacei- 
nekion on aceon of ineomplete plsorption of the vines and were of no wee for purpoaes 
af the experiment. One calf in tlhe firet brow hie) become aclidly rmmune, Of three 
calves in the thind brew two wer euacoptible by contact and the third dowolopel o ana- 
pices yesichs bib without pyresin, The Inter was found to Ike iimeriane to the ealen- 
quick “ bongue-teat *, 


(ia) Eyinpl reccine—Only one brew of bonph vaecine waste, Lap we 
eillectol fron swine thust uwl bom biaculated ipte thu anout, coronas and clofta of 
hoofs with “Vin 2". The lymph was initially diluted ten tires. The frat vaccine 
contained ton parte of 1/10 ciletod Ivo) ang) minerty ports of dlumnine liedlroscodbe od 
the seocad ecatained twooky parta ol the aliluted Iviph end cighty ports of aluminigen 
hydroxide. "Three onlves were vaccinated with this vaccine. ‘Two of thom were found 
to be solidly bmmune. The thinl wos resistant to contac mfeetton, hit contracted 
foot-anilanonth clea (yrubiiou prternlinad tenn) when allanitted lnter ta the “ Eoumprlie= 
bead = 


Toon wp the reads of the experiment, fourtecn calves wore vecciontel Ewroe 
ak ben duya interwal with ahiminuin lhroexube adeoriates of foot-and-mouth wires 
Two af these contracted foot-niudanowth following the firat vuecaction, This was dup 
ta incomplete adserption. The remaining twelve colves were exposed about three 
weoka after the sccoml vaccination, to infeeiion by contack, which eoused penernliel 
foot-and-mouth in ais. The other ex tetiatied inaieeeptible ta eantact infertinn, 


The lutier six calves wore inoculated, te to Glues works later, dipecily into the 
rmecus mmembnue of the tonic pel jew. Whibe this inoculation lod always mahieoedl 
gonoralised foot-onlanouth in the control animals, only two of the six voeciunged enlves 
become sttenked, and only ove of them hho shown geweroliantion. 


[The rewilia recorded in this article, aleleupgh promising, camivat ha pegarabedd de Cotb- 
elusive on seeount of Ele small muomber of animals involved, and inconsieteney of resulia 
in som groupe, In nldition somo animals werd sibmithed ta move than one aemonity 
beat, with tho reault that nov immunity detected at the final beet could mot be safely 
aecribed me chie sabely to tho vaccination] [V. Ht. .] 





Inheritance of resistance of mice to enteri¢ bitterial anil neurotropia virus 
infections, Wroermr, L.T. if. Xap, Ae. §5, 2, 200-250, 1937), 


Panviows studies by the same author had shown that certaln factors meguloting the 
reaisLones of mies to noturdlly bubiosl Boeiilis eciteritidie infection wer inkem. In 
Hus article he hae presented mew dita to ahow that, under expercmental eomditiona tesa 
bance to &. eneritidie atl reietanee to St. Louis enecpholitia virus ave inherited in a 
similar and relatively definite mandter but independently, 
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CH all the oxting hate, aasecplible and reset to natural Ft, enderifdis imfection, 
only susceptible lines | and 2, which showed a relatively atable mortality rete of ap- 
proximatoly 85 per erat from the ooteert onal resist lines 1 onl 2, which showed a 
fluctuating mortality nite of nbowd 15 to Bb per ecnt were retained for forther sclectiva 
breeding and the rest. were discarded. Uneolecter| controls showed a relatively stable 
inortality rate of IT per cent, Selections for breeding were mae os previously, from 
litters unexposed to infection, thereby ineuring against intrestuction or persistenee of the 
infection inthe sack. The method haa been to nomeve the first on often ihe eeconi 
litter from. the breeding room ab 4d to o weelce of age onl fest one) with 3. enterttidia or 
virus. Tf the mortality wee moi of minioem, os required, am odeditional sibling 
lither was aclecdes| and mantel! brother tometer without teting. Firetand sceond litters of 
the daoseeling gemerationa were then testeclio te aoe gienner ae i third litte: choacn 
for minting, The mouse colony waa subpeeted to comtinucd scorch for infeetioun agents, 
The occasional sickly mouse wos enerficed ancl icebel for the preecoce of pothogente 
bacteria or virus. Facets from breeders were tesled 6 to 12 thee a peor for mouse 
typhoid, 

Selections al mice for lrecdier heal bec made entirely on basis of maxim sus 
copuibility ar namtanee of progeny to BL enferididds. “The sisceptible and revistat lint 
with developed wore later fol fo be amberptilde and resist nt reapectively fo J*osteurel = 
inaricida, 9, friellaaderi al paoumococe! administers! intrannsally, Accordingly the 
facneer Tue boon designated ne hacterinanscepii ble (BS) lines and ihe latter os boeteria- 
reaaank (Bit). Bot, in Tse one 1103, when 16 wae wow thal BS line were Posistae. bo 
louparg Ul virws anil ER dines sunbed hn, it bemame nooteeary bo complicute tee erm: 
nology thirther and to flentify the one a3 bacteria-cusceplille-virus-resietont (SVR } 
linns nol the other ne leelera-reistantvine-siseeptible (ARVS) lines. Finding the 
iInortalities of BEV ince to Leonapa ing ill views averaging obnot 40 peer cent and often 
coneeninited only i certain litters led the author te attempt to develop mub-liers highly 
resintaat to virna (SVR) ad highhy: euesceptible bo vires (LESVE) erapectively, Parents 
whase progmy had shew beast and greatest niorialiiy following tnsal instalindica of 
lonping ill vires were sclecicd far further breeding : all others in thee becteriosueeeptible 
lines were distantal, Subecquent tea were mado with Bt. Louis encepholites vir. 

Rigid selection, esting and discarding procodurcs an approximately 1320) mice 
for twelve etnemiions trom LOS) to November 1954, resulted in theres inbred lines which 
hove shown percentage mortalities to B, enteritidis and viras averaging 9s Follows : 
ASVS, 05-2 and 8° por cent; BSVE, 06-2 and 6-7 per cent; DRVS, 17-4 and 10-6 
per cont respectively, High susreptilnlity proved relatively stable throughout, while 
high rewdstance appeared to fluctuate from generation to generation. ‘The susceptible 
lines showed! high mortalities following doses os dtile an 1) 100th of the standard acd the 
resistant lines showed blow mortolitoes following deere LOD thmes the standacd, Cornsr- 
quentiv, the resistant lines, both bacterial acd virus, were considers io withedand | (OU 
bo 10,000 tines the dose fatal for siuscepelibles. 

The resulta of the eroes-breeding tett= support the stleciive Iheeeding data in incl 
eating that resistance to these infections is controlled becally by iberted fachors 
and confion the proviows findings thot: 

(Li tive factors are not ace-limloed, 
(2) resistance bs dominanl over susceptibility, 
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13) the Tankers rogilaking nedanee bo A. eifentides are mot oclated te those regu 
leaking Roaihoe to encephalitis vires, ancl 

(4) the mochaniam of thie inheritonce may io relatively alinple, simeo the mer: 
lalite firceiagt in the erdés- lice! peneralions approximate far the moat 
Part thos expected on the basis of two single faoter crossings, 


Whoan BSVEH @ittin was erase) with BAVS, boeterin-ecsistantviru-resistant 


(RRR, hoee werd meoounlered, Hieoeo it wes masumed) eat ae thie eroes-breds, a 
quire BV ER strain might be prescak which could bo aeerogebed from botermszygonn BRAVE 


reaebord hy edective breeding. Certain fines have thus emergerl from this which to dnto 
are reettanh do both wo. edenfidis and vin. 


All selected hoes prover uniformly aoseeplible tea sitio ef mewe pieange mise 
vires, given be naturel or artifice rootes. [IR. 1. i] 





The problem of grass silage -— 


1. The chemical composition of grass silage. 5. J. Wataox and W. 8, 
Freovsox. (af. Agric. Set. BF, 1.42, 1057), 

2. Losses of dry matter and digestible notrients in low-temperature silage 
with and without added molasses or mineral acids, §. J. Watson 
and W. 8. Funcusox. (J. Agrie. Set. 87, 67-107, 1997), 

a Greet Silage, A comparison of the changes involved in the ordinary 
molasses and A, LV. Processes. W.Mornuey Davies, G, H, Ratnan 
aml W. T. Tuomreox. (7, Agric, Sei, BY, M1-101, 1937). 

|. Tak main chenacel changes which take place during different processes of enailage 


aro afacdiod tm this paper. Tho shady extends to 289 samples of sila pa made im towers 
woocl-Lined pits and «tacks or clays. 


Deotnilel methods of pnalysia wee gcc for iH, ones protem, volatile buse, amine: 
aid, lactic ochl, total volatile news, neetic neo mel bet Ven ald contents, These dotee- 
minotions afford 0 mew ot acing Cee watt value of silage, 


By odinery precca.ih por centoof te silagea show a pH value of 4-f—5-0, Fly 
par cent a eH iralie of 4+ 0—t' 5, nincl anole 4 samnipbes had o value below 4d. The greater 
formation of veliatile bose ond volatile acids ond an appencinbba baivete fermentation 
make this preoeas decidedly inferior te the A, 1, V. Pretees. High protein material 


fares won bit with fully malare wvaterial, & one) compete oF material and maximum 
exclusion of air give sntistactory resulta 


By mbtition ef moles. —An aiktition al wheut [—2 per cont of moladecs suitably 
Uidvted prtcs very good silage. 


47 por cont of the sumples show aH value of 404-8 
and 29 per cont umber dnt 


But the breekekenn of pareten, the formation ef volatile 
Iaaea, Bleo quantity of amine-ecide and the neore complex nitrogencous compounds place 
this product only eat in quolidy io ibe prodich formed iby the A. LV. Prosess, 
wWthaugh the butyric fermentation ix controlled and thee lotic fermentation promoted, 

By addition of whey—These eemples show an overnge pH volwo of 3:80 nol give my 
preducd comparable ?ilh that made hy tho talclition af palneerd. 
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By attiion of moderns amounts of mineral acide with or without mofaser.—Thoe 
average pH of thie prochact is 4632 andl thee allage hed ne apparent quillvanbage evo the 
molussns process 


By die AT, F, Precees.—Tihis reaulis ino silage of oxecllent quality in which tho 
breakdown of protein, the fonnation of irgunic acids including butyric, and tho previ. 
tion of yolat'lo bases are reduced te 1 minimum, 

2. This papor dealing with experiments extending over a period of five years bn an 
atten to aasees the lowes involved in the various process of enailage from o practical 
paint ol view. 


Practioal dotaile ares givenol the prope of making tle differant typos of silege. Theo 
technique adooted for correctly calimating the lowica of dry matter te discs and it is 


conchuded that only figures obtained from. silos whore § to 10 tona are filled would apply 
under fheld eandithona. 


Loss of Ory mailer. —There wie ne appreciable differenoe in dlry nuabbor lowes bebe, 
tlie various tepes of ailogr. 


Deas of Starch epuieelend.—'The ordinary eilnge slows tho longest loess, all the others 
having about S—10 per cent jee. Bit thea veloc, when eoerected fot the products af 
protein broakdown, show lest differenores: between the different types. Tho A. LV, 
Hilage and thot made by tho akdition of whey alow the lowest bsses being 21-7 and 17+0 
Tespectively. 


Lose of Proton equienten.—lhe A... WV, Procluct, onl tha whey product have the 
nuinimum loases of this constituent being 21 per cont are 21:1 por cont respectively. 
‘The molasses silage shows a high loss and the ordinary product the highest los. It has, 
however, bein elvwn that the breakdown products of toe probein are of ma high a muir. 
tive value as the trae protein idaelf, if tie process has not peocombeld beyond tho amina- 
neid stage. Tf this faet ia eoneedded the differences betwoon the various types disappear, 


Lose of Digestiile ervde protein.—The bosses of digestible onade protein are very low 
and agree well with tho loses of protein equivalent, There is oo appreciable difference 
briareen the various types. 


These results are discussed in relntion to thoes of other workers. 


Ttis conchuded that although the A. 7. ¥. Process gives thin Lowest [osens, the molasses 
process is mot significantly deficient in meeting practical reypiiremente, With materia] 
of advanced maturity the ordinary process of ensilage is quite satiafactory. 


3, The process ok making ordinary, molosers nit A, I. ¥. Silage are brinlly clea 
eflbed. ‘The technique employed in sampling and anolyss ts aloo piven, 


Hith the exception of an increasein the ether extract, all othor fractions show! 
Lomine om ensilage, 


Ordinary Procem.—This reeulted in a dry matter los of 25°1 per cant crade and 32-5 
per cent digestible and o los of 34-2 por cent starch equivalent. Tho digestibility of 
this allege is 60-3 per oot. 
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Mofasec Procese,.— This gives o lo of clry' mabbor ef 12+f per cert erade and 11-1 
per conk of digestible ancl o loss of starch oquivolent of 24° por cent. Tho cligestibility 
of this milage be G43 por cont. 


#0. PF, Procest,— This sleowe 0 oss of alry muatter of 18-0 per oct credo and Wed 
por cont digestible aad a less of starch equivalent of U2-8 percent. The digestibility of 
this silnge t T1+8 per cent. 


The realises proces is jreicenril am accent of the saoplicity of the pirecess nl 
the comupemutively good quality cf (he product obtained. [Pa 3.) 





Téligonie (Telegony). Larann, BE. (ite, Ate, Pe. exii, G13-527, 1050). 
Titres article isin tle natourg of o sem.popular note in wlweh the nutlar tries ba 
eciphat the poplar bolle’ of the agock-breeders in Hie oxtatence of telogony. 


‘Tetogoay te defined) as the sipposed influence of n sive previously mated with a fen, 
on offspring sabercats ome by thatfemole don aliffertnt sin. A female ia impr 
nobel by the frat malo te whieli alo is breed, with dhe malt that all suheeqpuent 
offepting, regnridlces of their actual father, show eesemblunces to the finet male, 


The belief is beaccl, not on carciglly ecatralled ex perincaute, bat on fete af ahsere 
walion, Frum mumbo of tliean obecryat hag which Lh Le pical afl thee allvenmect in 
favour of teleganv, a few Canoes, Beleetocl it Tiunalom, wre chceaniribeall + 


ft) A wlalo swine, server! by a will boor for tle first tine, eeeight forth your ues 
wlich were brown like the father hig awine was stiles cently fiabe! fo made of hier 
1a nee, inl always aoe of the tile oes boon of thee services: presented on certain 
reams the dark pagenentation af the wild boar, 


(i) A black cov of the Angua race, @ naot claracterieed a horiloancs, was aie 
for the first time bya berned Durham bull, Tt was subsequenthy served by a bull of the 
Angus race, But of toi coupling whs born a horned) ronn-colouterd enlf. 


(ii) A black ong Inniriess hitch wee accidentally covered hy a croheed apanicl 
with long brown hair, Tt brought forth five pups three of which were without hair and 
bone covered with brown aber heir, Mited later to a Turkish dog. black and Jeairless 
like (haelf, half the plugs of this secomel litter resembled thie moth, but fhe other half 
resembled theae born of the coupling with the firat site, 


(it) A bitch with bald skin ame of black colour, served bit a brown spaniel, gave birth 
Lo five pups three of which were hairless while the @ther two wore covers] witli shart 
brown hair, Covered subsequently by a black and heirkess dog of its own breed, at paw 


birth to pupa, come of which had coats resembling that of the apaniel which covered ber 
for the firet time. 


These aral simular nuthentic chservations, combined with the suppert given to tha 
theory by naturalists, biologiste, ad evolutionary plilesoplicrs, andl publicity given by 


navelists, historians and jurisprudence hove Icft « strong belief among breeders in the 
reality of telegany, 
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In trying to combat this bolief, the author proceeds to explain in the first ploee, 
that no sustainable scientific explanation boa been advanced in support of telegony. 
Among the various theories that have boon alvewerd in ite favour, eritical examunoatioll 
is male of one thet is mostly in wogua, namely, the sataration hypothesis, According 
to this hypothesis the foetus haa in ite blood apecial propertios derived from the father 
ancl on account of the eistenee of exchange bobwoon tho maternal and foetal blood, the 
eonetitution of the mother my be affected with the result thot aaheeqwrnd offeprings by 
another titler ihn les ttetieel, Theb this agecepitiog ia iirectly append te the well 
catablichel chromogenic theory of heredity. Tn comlueting experiments in animal peme- 
tics with cross leds, particularly with refercnes to the tronamisshon of a clominant 
charauter, itis foul that the ecards are not dlienerc hy the bochly peculiarities of the 
animal which lodges them. No more dircet evitewoo ia required tashow thot the bewlily 
peculiaritics of an anime) de nat edreniate in its blood inony form, Sach being the cose 
itis all the more onconceivabbe (hat the deet her rreme cel cmbrye could lave any influenes 


on the sex-ecile of ite host, 


Biskhes, experuocots conchilly plained bo investigate thie prablem of telegony, wacdier- 
taken hy various workers with a view to reconaimucl Gerialn remarkable one thot badd 
seme fo dhenuneieadie th oxistenec of telepony, lal alwiye fled to yeeld positive nesatbs, 


Nevertheless, the fact renenins, thant certain obecrvntions, examples of which have 
bese given alnwe, have appeacee| to taplautl the vxistence al telegony. “The author ex- 
plains thot while these facts ave onthentio their explanation bas heen fauliy, There 
trom explanotion is to be found in toe Menlelion law of heeeelity, 


‘Tho Mendelian law of leredity shows (lat thend i net always aprorment between the 
external charters of an iiivideal (phenotype), aed theme which ib Gan tronamdt to its 
thsertlants [genotype Acconling to cittumatance, there is, or there is pet, agent 
botween the phonorype and the genotype. A qearetl with a Jeng line of mecestors selected 
for the sate wttributes shall teuenit oll those vttobaies with cunstoney when it is score 
with Qe wune etock as itaell, Tn hia ease the virtues or shortcomings displayed ieety 
correspotel bo Use qualitica whieh it will trated to ite diteccndlinist here there bs agi: 
ent between the phenotype amd ihe penoiype., Cae th combrany, lel one toke ao im 
clivicloal born out of the crowing of two imdividunls of different taces, Dt ix possible that 
it remarkably resembles one of ite parents. Rovertheles one knows that not only bb eon, 
inet mast, certaiady tronaiil to ite descendants such attrilaies that it did oot externally 
display, lat which have been bebl in tvtency in the sexal cells. In this ase there i 
disagrecmone between the phenotype ane the prtype. It is thu posiide sometimes, 
that boelilw peculanrulies of a8 hibeeator envy anmel inns Henlee eheit TE es in an oie 


apring toanived by eevern) pemiritienns, 


The author quotes aa an example the cast of the eressing of a grey mois of pure 
breed wih a white moe, Greverss being the donminant colour, Ue young anes will be 
grey Like the grey parcnt. Thee prey cross bre descendants, served hetwoor ther: 
selves, WU always pve a fourth of white mice, ‘This phenemichon is constank. A onong. 
bred prey mouse, if covered by a white malo, will give aecarnhing bo the Mencbelian lan, 
fall of grey anes anal half of white ones. Tf this samen craeisbrec prey LOWES eng 
sorved afterwards with a grev cross-bred mine, she will give os nforesabd, o fourth oof 
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white descendants, One who did not know the erosa-bred origin of thess mice mil pill 
this down as dae ta the influence of the Gest father, But the same result would bate 
been realiged even if the latter mating had taken place firat. It is unavoidable, Tu 
itilise telogony in order to explain this is, therefore, radically wrong. 

The author oxplaine that the cases he quoted corlier as examples of those advanced 
in favour of telegony ofc again nothing bat instances of operators of the ardionry 
Mendelian lav of heredity. 

With roforonoe to the case of bo white swine giving birth to pigmented pighings, the 
explanation, lies in the fact thot mitings bebween swine and wikl boar are not rane, ond 
that a wild boar should have boon weed in tes past in lailding ap thie rise of awine, A 
Feecnt oxperionc? of L'ecole d'Alfort is Wlostrntive. Some years ago matings were innadles 
between the wild boar ond the Lange-White wine of the selwosl, ‘Through selection, and 
elimination of the tainted, «strain wee built having all the appaaranoe of a pure race of 
Large White, ‘Two of these porfectly white subjects have now given birth to a pighot 
with wikl boor claracteristias. 

With reference to the binck Angus bovines without horns giving nas to & roan abject 
with horns, the autivor alvancea a eimilur explanation. The tro Angus porents shoulel 
have had a bored roon coloured ancestor in the distant past. Ono knows thot the 
absence of hors and black colour deainate over tho presence of Lorna and roan coloration, 
It is, therefore, posible thet the latter ohurueters have remnined lateng in some animals as 
moeomaive factors, When two sich animals accidentally come together, certain of their 
offaprings pet these fnetors in the duplex condition with the result that the recessive 
fmotora become exteriors, a 

The suthor explains the ease of two furloss dogs giving rise to n furred ome, as only 
an oxproadion of the oxiutence of a dominant “lethal character”. Hairloss skin in the 
dog tao fethal character, that is to any, young ones that could have this character in the 
tuples condition mul be gomotyqucally hairless are never born, butsuffer death in their 
ambryanic life, ‘The hoitlos dogs ore therefore all crosa-breds, and will never brood 
bros bit always throw 2 proportion of furred offspring. This happend invarinbly without 
txeeption. The lethal charactor ia a proven faetor in genetics, amd the cose in question 

easily explained thus without having to invoke telegony, 

Itis therefore concluded that telepony isa myth. [V. BR. 7,] 





Report of the Special Committee appointed by the Naticnal Veterinary Medical 
Association to study the subject of Small Animal Ewthanasia, 192). (Published 


by the National Veterinary Medical Association of Great Britain an] Ireland, 
London. Price: 5s., L937.) 


AT the instanes of the National Veterinary Medien! Amociation of Great Britain 
anid Troll, & apecial Committees wha appointed to study nnd express opinion om the 
existing methods of painicss destroethon of anal! animals, “Tho remit to the Committee 
wae if the following terms i— 

“[a} That the Committers be requested to explore in all ila bearings the subject of 
small animal enthanosia, ie, of dogs, cata nd lind with @ view to orig 
at an outheritative opinion a8 to which is the moet effinachvas method of 
humanely destroying thes: nuimals, 
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Wh) That the Cormitiee be asked to express their opinion upon the mothods nt 
present in uie—in ovkdition to the other methods wheel the Carrumnit ten 
mipht feel disposed ta test—with particular rogand to the question whethor 
one of more of thom ean be desorbed as “eruel" ae * paimful " ;— 


1. HvDReevARIO Ain 3 . ‘Oral, intrathonvcice, titracandiag, imnbrive- 
hia, 

2 Cononoerany . ‘ . Inhalation, nasal mjection, introthorneie 
intracardiao, intravencus, Pro-narcotian- 
tien with Morphine, Chlonil Hydirnta, 
Ciloretown, Nemrtal, Avertin. 

1. Maovesnitat SOLFHATE, Tniravensda and lvtrecnedios injection, 

STEYCHNINE. 

i. Lititan CeaAMnERS . z . Chierafoem, Coal Gas, Carbon Mocoxtle, 
motorcar exhwust fumes, 

G, Saocrnca ; p : . Inelading captive bolt pistols, 


i. ELecteic Srock 
7. dar Memon thet might bo reeonmended for dkeetraction * on iio,” 


“fe That itshould be loft to the Committee to decide if thelr observations slauhl 
be applied to apparcntly healthy animals and/or to aged, diseased or unhealthy 
wiinala.** 


The laborious work, entailed in covering such wine terme of reference, was corral 
out simultaneously yeb independently ob five centres where there is o Veterinary College 
nod oxtensive testa were carried out with large Tumber of eats, dope ond often hinds. 


The subject matter in the text of tho report is dealt with bieidly wnber the following 
headings :— 

(1) Agents im corumod We, 

(2) Pre-narcotiention by the uae of non-volatile nsace betios nul mareabics. 

(2) Chloroform 29 lethal agent. 

i4) Lethal chambers, 

(5) Deatraction by shooting, 

(6) Euthanasia by clectrie means, 

(7) The mass destruction of dings amel cata, aftal 

(3) Commentary and conclusions, 


Investigations inte the use of strychnine was nob included in the programe wt the 
nembers of the Committee were firmiy convineed in regard te ite painful and distros 
fal character. 

Hydrosyanic wcicl without pre-narentisotion whe nok reconnernded Issnauiap of phe 
resuliant distress onl pain that preceded death, Tle errtainty of rs action, however, 
prompted the iyeehipation on suiiiaide narootica whos prior odimimistration might re- 
duce or event climbuate altogether the objectionable features of this product, Js a reault 
morphine and chloral hydente were drAnitely repecterl. Benbutal (Alvbot) thiaigh 
costly for large dogs, yielded the moat consistent nud satisfactory reatilte, Tntrathorociv, 
intraperitoneal onl intravenous routes have been rommendbes| bot the lost method 


This content downloaded from 
213.87.240.204 on Sun, 21 Feb 2021 15:37:01 UTC 
All use subject to https://about.jstor.org/terms 








78 ABSTRACTS 


waa foil Ty tle Committee ta be tho most satisfactory for dogs and cata of 
all sizes, = “The recurrent tarsal vein im the alog and redial vom in the cat should 
la nance =the dose nhowh) not be lea than 4 oof @ grain per pound leody, 
woight (045 erm, per kilo) for aoall animals ancl not bes thant ereen poe pounel bol y 
weight (0034 gon. per kilo) for lorge animals. Intravenous ubninisteation af Evipan 
Hilivim [awer) i alas reeoreenegles|, Tho dose emphoyorl shoul! mot be lem than é 
grain por pend body weight [eff gro, por kibop in 10 per cont sebuiion. In the chap 
the intravenos wert! Floid Avertin (Bayer) at the note of Io. ie, per 16 Th. body 
weight i alan eonaidlerod a hited satis€ietory mecthical of erthonasia, This auger tt 
ix not, however, reromnondel for general aloption in cute. Chloroform, whack ia wiilely 
vad nam lethal agent, was mebmiistenel by vorbous renites andl te was cheered chit in 
ponral it woe nol dksiral!e for cats but was viluiahle for lings if Bevo intramially oT 
by inhalation after proper morphine parensis, 


fii ant generally rooopiisel that omapiesian sulphate wives iitrocnecd directly 
into biol strom ia a powertl mul eniily oeting narectin puiion, “Thee inten 
wes ol Hhisapent isin Bie epeion of tle Comber a vor eabelactory atl reliable meet 
ef paitless dlewtroction of clope. Lt was cheers) Hint neenbontal intricluction of tla 
solution in subeitiietis dineios dlicl net protieoe amy puindil neodt aml in -siels an een 
tunity it is roti that injection in same etlier ven orator det ed of cota 
should be alopted. Tie technic as hilly describe ninel the oomeantration of the =o)- 
tion recanended if 00 pes of the hivdloatest salt i LOO inl, of water ioctl at it 


ta HP oC. The dose ailvocated ia from fool. in the ener of eal terriers tn 2th el, fn 





bare Hoga sack me Ainkabe toner, . 


The efficacy af the lethal chombers depending an the wee of elilorofern in enim. 
ticm willy carlson aHiexide, Tooater-car exkhmist furnes onl coal us, wns cooloredvaly Lik yana 
Hipatesl hat icant reeled as iowa Ghat tieir Gee vias not free from clits 
bnreos.. 


The notin al wer of eapd vis dsalt pusitols jo dlisnueed in clei) andl the Commins 
phere veal that Ghee metiodl of dbe=icietion  ayont riijatcl ahd lvimeane. When the premises 
are Auitable it is the methed of chaiee for dape. No wexintanoe is required, the degree 
af akill necessary i ell wal acchbents are corr. This method ia not eonsiclered siti 
for cute dec io grees contamination of tier far by blond coreeqibent tothe involuntary 
movement which occurs prior fe omewtion of eart bents, 


Two methods of electric shock crapheved) fier tle ie dlerietion of seal animabs, 
namely electric naaing atl the eabieet metho, were clealt with or extene pa nlen the 
working and constructod al the hoyanie Appice. Beth nv considered Taqeicl iatal 
| wnereireaLs provinicdl thie technique, which dor not require gral skill or ass be, BS aes 
reet. The chiel cost in the-initial outlay, Where large nuniere of nant aniinols are 
te be destraved, the war of an electric chiaaber ie comsidered to he by fer the beet aml 
ia strangely recorded, 


That this valuable report, eranating from tee labours of sch an coer personnel 
el phe Committe, ealquplica Aen) peed tliere can les no question. It should) prove an 
Boguisilion to all interester! in the milpeck., A.B.) 
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Raw vt. Pasteorised Mik, De. 0. Ceowrnen. Journal of the Minighy of 
Apriculiare, 14, 4, July 197, p. S51). 


EXPERIMENTS bi fecdling cts on a dict of milk wel white hour at thio Noationel Insti. 
tute for Reasearch in Dairying, baye shown Ghat beth new and poiaievrised milks could 
sustain life wherens sterilized milk could not do eo. No difference could be detected 
eto nave Tel aml cemmercioniy posternsed milk by the bolhing metlend, cither in 
the diposdtihility aod hiehogival value af the protean or in ihe oveilobality of the enleiuan 
fel jlvosp leon anal Che former did nat pron iifercor te the latter whes used naj ex: 
chistes diet Ape etier| hy iron, copper mid muaiganesc. The comelusions arrived at 
Iny the Milk Pricliiction Phe trcnt of the Weet of Scothond Ageculturnl Callen, nfter 
feeding trinds with (3 din calves, arc ef roach amparianer in calf rearing. The cnlyes 
wore (ividhel inga differant groups of winker beers and winter bolls to be trical for 15 
aluver fil sui liifers aril sur bulls to be triel for 120 diva. Coled nnn of the 
dom wie fel oo 4 pruaips far 6 dans anal to the meet for 1 days alter whieh now or milk 
postourieal by esting at 140-150°F for Mi minutes were fed ad the rate of 1b. per 10 Te 
five-weciglit wintal a music clialy allawnnee of 15 fh, won reorled, After the thin 
week thee colves lanl fron necexes to good hiny ond on allewnnes of conecnimice. The 
winter bull calves ai sow Gilk anid thas an postoyricad milk after & ling oulostriur 
feeding sliced an inennee of S04 andl BO per cent reepectively of their liveweight wh 
tanth in Po daw, The spring bull calves fed on ow milk sod posteutiand nilk afer & 
clays af closlrianr fooling alone an incre of 272 ani) 44 per creek speclincly mye 
Bleu ivenrapht int lirth ie 120 akave, ‘ie luater calves fro ot piicinieod milk after lo 
hice at colostrum feat nol theese alter G6 Joys of enbostoum fevding, took 2 moantla 
fuel 4 mini he respeceLively to overtake the lscifer ealyes fed ow raw milk pel al the end 
ad thi fhtwk yee the bwifers on rave mille irae madke a live-ve ipl eich of Sf per ook while 
thuwton poatoured milk after 1 cigs colestom lad guined $44 per cent. ‘Thos very, 
aml iperonty of now milk over posters milk i obecrved. Gut the calves of mw 
trate ci Ae abesryed te Tie bedter Enaits ahd ieidenee of clieciscy ples SccHie) fin Eee 
lees for the group, ib being the heavice the slr, the initial period om colostrum, 
More extensive experiments ci ® lorper wuonkber of cahes ore oot before 
definite conckusions ace arrived wt. [HL LJ 
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NOTES 


CHANGES IN TITLES OF SOME OF THE IMPERIAL AGRICULTURAL 
BUREAUX 


[x pursuance of the recommendations of the British Commonwealth Scientific 
Conference 1030, the Execentive Gouneil of the Lmporial Agricultural Bureaux lave 
decidecl ta adope the following revises! tithes foe cerlan bites with effect from the 


first January 135 -— 
fa) The Imperial Bareau of Plant Groeding ard Genetics fat Cambridge). 


(h) ‘The Imperial Bureau of Pastures and Forage Crops (at Aberystwyth), 

fe) The Tmperial Lhirena ef Horticulture and Mantation Crop [ait Poa 
Mallaig). 

(@) The Imperial Bureau of Animal Erocding ancl Genetics (at Eclindarngh). 


fe) The Imperial Bureau of Agrienltural Parasitology (Hoelminthelogy) (at 
Bh Albanai. 


THE THIRD INTERNATIONAL CONGRESS FOR MICROBIOLOGY 


‘Tre Third International Congress for Microbiology will be held at the Waldorf- 
Astorin Hotel, Kew York City, September 2-7, 1S, ander the auspiees. of the 
International Associntion of Microbiologists, 

T. M. Revers, M, 1, Preahtent, Rockefeller Institute for Medien] Research, 
York Avenue and 60th Sireet, New York City, 

M. H. Dawson, M. 1., Goneral Beencinry, Col'ege af Piysicinna mel Surgeons, 
Gh, Weat Wise) Street, New York City. 

Kensetn Goonxen, Fi... General Treasurer, Rockefeller Institute for 
Medical Research, York Avenue aml G0th Btrect, New York City. 

‘The Congress will be composed of the following neve accliens | 

1. General Biology: Variation and Taxonomy, Convener: ©, EL aA. 
Wiissiow., 

2. General Biology : Microkiological Chemistry, aml Physiology. Convener 
STusET Miron, 

( 31) 


This content downloaded from 
213.87.240.204 on Sun, 21 Feb 2021 15:37:01 UTC 
All use subject to https://about.jstor.org/terms 








Be Noriis 
2. Virtises amd Vital Diseases. Convenor: W. A. Sawven. 
4, Rickettsiae and Rickettsial Disenses. Convener: Haws #1NssEn. 
§. Protexoology and parasitology. Convener: H. W. Brunkann. 
6. Fungi and Fongous Diseases. Convener: B, 0. Donan. 
7. Mechical and Veterinary Bacteriology. Convener: F. P. Gav. 
8. Agricultural and Industrial Microbiology, Convener: 8, A. Wakeman. 


1, Immunology, Convener: M. Hemennnnorn, 


Registration fee will be $5°00, which will not inclicte the oot of a banquet ticket 
ora copy of the Proceedings of the Congress. 


A Wortd's Fair will be held in New York City during the summer of 1S, 
Consequently, those who wiah to wetend ble Congress for Microbiology should make 
plins prompély., The American Express Co., the Official Travel Agency for tho 
Congress, will be glad to nesist in sich plans. 
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PUBLICATIONS OF THE IMPERIAL COUNCIL 
OF AGRICULTURAL RESEARCH, INDIA 


— 





[Prices ore inclotive of pocking and Indian Postage] 


1. Agriculture and Live-stock in India 


TAR, | A bimonthly journal of agriculture ond ooimal husbandry for the general 
reader interested in aprieniiure er livestock in Indin of tho Tropics, 
(Established I901. Published in January, March, Moy, July, 
Zeptember and November, Preopoyable aubeription Re. 6 or Oe, 
fd, perancum, Prise por part Ra, Sor 3s. 6d.) Wolumea Eto VIL complete 
are available, 


2. Tha Indian Journal of Agricultural Scignee 


IGAR. 6 A bimonthly scientific jogrnal of agriculture ane dhe allie ecsenco monly 
devoted to the publication of the rerulte of origenol reecarch and field 
experimenia, (Esinbliched 199]. Published in Febrpary, April, June, 
August, October ond December, DPregayable gabeeriptaon Ra, 16 ov 


Sis, per annum. Prieo per part a, dar Ge. 34.) Volames I to VII 
eomplete aro avallabte, 


%, The Indian Journal of Veterinary Science and Animal Husbandry 


ICAR. 6 A quarterly joarmal for dhe poblication of scientific matter relating te the 
health, matrition and breeding of live-wteck, (Established 1991, Pub. 
lished in March, June, September and December, Prepayable jabscrip- 
tion Ra. Gor fe. fd. Prigo por part Ra, 2 or da, @a.) Volumes I to VII 
complete ane available, 


4, Scientific Monographs of the Imperial Councll of Agricultural Research 


ICA, 6-1 Mo. L. The Fungi of Indian, By E. J. Butler, (.1-B., D.86., MLB, FRA, 
ani (, BR, Bisby, Fh. 0. (105), Prieo Re. 1240 of lle 
ICAR., 10-2 Ma, 3. Life-bideriea of Indian Microlepidopicra, Beeond Serica: Aloeitidm 


(Petersphoridm, Tortricina ancl Gelechiads|, Ey T. Belnbrigge Flatehar, 
E.N,, F.L.8,, FES. Fa.8, (1932), Prisco Fos, detel) op the, Get, 

ICA, 1d No. a. Tho Open Pon Syeom of White-Sogar Manufacture, By B.C. Srivas 
tava, B80. (1995, 2nd edition.) Price Aa, 3-2-0 or ds, Gd. 

IGAR. 10-4 Mo. 4. Life-bistories oof Indian 9 Micrelepidopiera; Commoplerygklm io 
Neopacostide, By 'T, Halnbelsge Flotchor, RLM. F.L.8,, FES, Ff. 

‘ (1035), Price Ra, 4.80 or Te, Gd. 
POAB. 10-6 Ho. §. The Bombay Gracies, By E. J. Blatter, 8. J., Ph.D, PLS. and 0. 


MeCann, F.L.8. Ulbustrated by R.K. Bide, [1035). Price Ra, 20-12-0 
or 32a, Ge, 


TAR. lO-6 Ha, §- Helmednth Parasites of the Domesticoted Animals in Ind, By G. D, 
Bhalers, MSc. (1088). Tadeo Ba, 7-12.40 or Lit, Od. 


a3 
} ee 
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[CAT 10-7 


CAT. 10-8 


IAT. 1-0 


ATE, [f+ Dt 


PCAT. 10-0] 


WAR. 11s 


Ll. UG. ALR, Puscications 


No. 7, Infivence of Manaret on the Wilt Disease of Copatios indicice Spreng. 
nod the Tsoletion of Types Resistant to the Discos, By W. MeRae, 
MLA. D.ge. (Edin), FL8, and F.d, F. Shaw, D8e. (Lesh), ABCS., 
FLAS. (1049), Pirlew Re oO of de, Sd. 

Sto. 8, The Silk Trdisicy of Jopon with Notes on Oheervations in the United 
Htatee of Amerien, England, Fronee ond Italy, Hy €. ¢. Gheeh, B.A. 
F.E.B. (190%). Price Ra, 4 or Ga, fd, 

No. 0, Meclanlenl Cultivation im Indin. A History of the Laage-erale 
Experimonte carried out by Bormoh-Shell Oil Sterage and Diatribut- 
ing Company of Tredia, Lol, By. 7. G. Wade. (1098), Prico Ba, 
B-l4-00¢ Ge, Gy, 

Mo. 10. The Spotted Goll-Worms of Cotten in South Gujamt, By BLP. 
Teahponde and WW, ‘T. Hodkarmy, B.Ag. (MG) Price Be. 8-140 
OF Oa, Get, 

Se, 11, Investigntiona on tho Course anal Distribution of the Nerves supply. 
ing Levator angell scapali and Bhomboidews touscles and the form. 
atlen ef the Phrenic Nerve in the Ox, with Okeervathna on certain 
Anatomical Devintions, By A. NS. Chelva Ayyangar, GOMLWA0, (ISSTp. 
Trico Fa, 4-200 of Ta, fh, 


Ko. 12. ‘The Fiengi of Telia Fupplement E By B, PL Mundkur, (fu the 
Prezit.| 


&, Miscellaneous Bulletins of the Imperial Council of Agricultural Research 


[CAR 3-1 


ICAL, §:2 


TCAT. &-3 


ICAK, B-4 


[CAR S95 


(CAR 8D 


ICAR, §:10 


ICAR. 8-11 


No. 1. List of Pubtleations en Indian Entomology, 1030, By the Tenpeerial 
Extamolagiet, Pin. (U0). Prigo Aa, J4or Le, Gd, 

No. . List of Publications on Inalian Entomology, 01, Ey the Imperial 
Entomologist, Pum, [19H)}. Price As. 8 or Ld 

Mo, 3, Tet of Publications on Indian Entomology, 12, By dhe Dmperin! 
Entomologie, Pos. (MEM). Price vis, 12 or Ia, Sah 

he. 4. Host Plant Index of Tadoateyloness Coecidee, Ey 8. Ramachandran, 
LAg. and T. ¥, Ramekrishna Ayyar, B.A. PhD, FAS. (1034) 
Prico Ta DelO-O of 2a, fet 

Ko &. List of Polilicntiona on Tndlaa Entomology, 1603, complied by theo 
Impenal Entomolagiet, Pus. (Un). Pris Ag. for Te, 

Ho, 0, Geokeoping, By C. 0, Ghosh, Bu, FES. (3rd Edition.) (1000), 
Trice Ba, 1-14-0 oF Se, dd, 

Mo. 7. List of Publications on Indian Entomolegy, 14, compiled by the 
Tmperiil Entomologist, Pus, (1055). Price Ra, 162-0 or Ba, 


No. 8. Befected Clinleal Articles, Part I, By G. 1K, Sharmn, GPW, ond 
R. Ls Koura, BV 86, MLURCY.8. (1080). ries sha, Boxe 1d, 

No, 0, Gtatietion! Mothoda and thelr Application to Agromemy : A. bibha. 
graphy, By K. EK. Guha Roy, (1996), Price a, 2-2-0 or ds, 

No. 10, Dlecaece of Bugarcone and Methods for thelp Cantral, By L & 
Subramaniam, [1030). Price Re. 1 As. 14 or 3a, Bd. 


Ne, 11, Tables of Standard Errors of Mendelian Ratios, compiled by Swarm 
Bingh Purewnl, M.Be, PhO, (Comoll] and P. Krishna Rao, L, Ag. 
(1056), Prison As, 12 ar da, J, 
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1. C. A. BR. Posrications RB 


ICA. 8-18 Ko. 13, List of Publicnicona on the Botany of Indian Cropa, Part (1, for 


the poriod 198-28, Hy Ft. D. Boa, (1080), Price Fee. 3.0.0 or Os, Od. 
IOAR, 8-14 New 1d. Two New Glatisice) Tables baeed Gpon Fisher's "1", By M. Viaidyox 
moithon, (10S). Prien As. 0 of Ba. 


ICAR. §- fa Ko. 14. List of Poblieations on Trallan Entomology (1036), compiled by 


tha Imperial Entemelegta, Pima, (1037). Brive Re. l-d-0 or Ba, 

ICA. 8-15 Bo. 06. Selected Clinical Articles, Pert IT, By G,R. Sharma, G.P.V.G, 
HL, Kaur, ELV Se, MORACY.S,, 8. fenapathy Tyor, G.MLV AL, 
Go. Khan, 2.S5, ond 6. Mangrulkar, M.Sc, MBG V.5,, 0,'T.¥.M, 
(Eom) (1K), Trice Ro. led or Ba 


ICAR. 8:10 Indian Grozing Conditions anil the Mineral Contents af some Tniblan 


Pelider by FF, Lancer, Mud, 0.80, F.G, LAB, (ihaty. Brien 
lia, d= 14 or Ga. iy, 
TAR. 8: 17 A Biel Survey of some nf the Eeyperiant Brenda of Cole im Inidin by 


Col die Arthur Olver, 0.0. OMG, PW, FONT (tag). Pries 
Ha 2 oor Bs. Del, 
ICAR, 4:18 Milk Fiecerds of Cattle in Appiriver! Dairy Fars jm Inlia by kK. BF. i, 
Kortho. (/in the Presa.) 
St 10 A Prefingnary Annotated List of the Frat Pesta of the North. 
Weet Frontier Provinces by Hom Singh Prothy Mae, FIO, (Cnotob,| 
PWT orl A.M, hatte, Re, Ao, TA RL (tne the Pew.) 


1GAR, A‘do 


6. Annual Report of the Imperial Goancil of Agricultural Research 
ICAR. 12:31 Agnoal Report of the Imperial Council of Agricultum! Fewearh for the 
yenre 1080-30 oral Pia), Broo Ag 12 oF Da, Sd, 


ICAR. 12-42 Aneuol Report of the Tenperel Coumedl of Agricutiuml Reseach for dhe your 


MS1-32, Prite ae. & or Sd. 


ICAR, 12:34 Anns! Report of the Imperial Coneell of Agrimilviral Flescarch for dhe year 


P039-33, Price As 6 op Ae. (Oiet af Btock.} 


Agnes! Repart af the Imperial Coumedl of Agrioufiural Pesearch for the your 
13h Privo Fee, 1-8 or Be. hed, 


Ansuol Report of the Teperial Council of Agricultural Research fur the year 
134-35, Price Re, 1 or la, fa. 


Anniaal Faeport of die Imperial Goueeil of Agrseultisral Research for the Wer 
1098-30, Price As 14 oF De, 6, 


ICAR, 12-44 
ICAR, 1-35 
TOAR, 12-46 


ICAR, 12-37 Agron! Report af the Imporial Council of Agricultural Reeeeroh for the year 


LST, Prieg Re. 1-2-0 oF 2a, 


T. Agriculture and Animal Husbandry in India {called Raylew of Agricul- 
tural Operations in Indla up to 1993 } 


ICAR, p29 Faview of Agrcaltarn] Operations in India, 1025.89, Prices Ba, 9-2-4 of 
fa. Gd. (Gui of steele.) 

TCAB. 9-21 Rovyliew of Ageactaltiarnl Opemiiones in India, (oh6.0]. Brice ie. f or Ba 
ai, 

ICAR.. 9:34 Review of Agricoltural Operations i Tnelin, 1891-2. Pris Ba, 6-120 of 
Os, Gd. 

Agrigaljorm ond Anignal Hushomdry in Indis, 194-94 and 104-25— 
IGAR, 19-1-35 Part L—Crop Preduction. Prien Ha. 4-140 eo Bs, 
TAR, 13-2-35 Fart T,—Aniral Husbandry, Price Re. 1 or La. fal, 


TCAR, 12-28 Agriculture nnd Ainkmal Heskendry in Indio, 190-0. Pries Ba, 4-10 of Ta, Sd, 
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86 I. ©. A. R. Pusnicarrons. 
8, Proceedings of the Board of Agriculture and Animal Husbandry. 


ItAR. 2 Proceedings of the First Meoting of the Animal Husbandry Wing of the Baspdi 
of Agriculture and Anienial Hobandey held at Now Dolbifrom the 20h to Xp 
Febreary 195, with Appendices, Price Ra, 5-140 or fle, fe, 

CAR. F Proceedingn of the Firet Meeting of the Crepe and Scils Wing of the Board of 
Agdeullure and Animal Husbandry in Teaia held at Delhi from: tho 2th 
Fobruary to the fod Moreh 1825, with Appendices, Prien Ra, @ or Sa, Sd, 


§. Miscellaneous Publications, 


| A Demeripsion. of cho Dmeporial Institate of Vetermary Resarch, Mulcterwar, wl 
ile Substation, tho imperial Veterinary Serum Inatipate, Ieatnager, By F. 
Wars, PLR. | Brleo He 1-4-0 of Be, 


ARLT.UST The Prelaction of Cigarette Tokoocs by Flat-coring, By F.7.F. Shaw, (1/8. 
DSs., ARAJCLE., FES. end Raski Kam. Jmp, Inet, Agi, fer, Pasa ull 
Ho. 187. Eopeinted (1055), Tries Re, 1 oor a, od. 


ICAR, 16 A Handbook of Etatietica for ase in Plant Breeding and Agricaltural Problana, 
By FJ. F. Shaw, OLE. D, Se, ARS, PLS. Price Aa, 4-0-0 oF 7a Bd, 
IAT, 7 Report on the Work of the Tinpertal Crumoil of Agricultural Reearcl ia Apply 


ing Bente to Crop Production in Indin, Hy Sir Joho Hussell, D.&o,, 
P.u.8. Prices Tis I-14 or de, 8d, 


IGAR. 18 Heport on the Development of the (Catthe and Dine Indtiateies of India, By 
Norman Wright, MLA, 0.80, FD. Prise Ra bE or de bg. 





Coples of the abere publication: eam be had from ;— 
The Manager of Pubticationa, Civil Lines, Delhi and from any of tho Agente, a Hist of 
whom will be found on the inside pogo of the front cover. 


Purchasers sot telding in Act, Africa and Australin ahoukd apoly to the High (om 
fiieioner for India, Indian Howes, Abbereh, London, Prices inchads Incinn 
Pottage ood packing. 

Hote —Whon indenting plows give only the eymbel preceding the none of the publica. 
Hon, 
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APPENDIX 


Instructions to Authors of Publications of the Imperial Council of 
Agricultural Research® 


1. All manuscripts showkl be clean, clear and carefully reviesd. Only ono 
bile of the paper shonld be weed, and aa far a4 practicable the original type- 
written copy and nota carbon copy should be sent, Capitals should be sparingly 
need, and all the necessary punctuations should be done in the MS, and not loft 
for introduction in proofs. 


2. The title of a paper should not bo lengthy. 


3. It is desirable that MS, should have auitable heads and sub-leads. In 
nuithering the principal divisions of a paper Romen numerals elould be weed, 
Tho use of Arabic figures and (a), (2), (c), ete, is gonorally reserved for number 
ing tho subdivisions coming under each lead. 


4. Articles submitted for publication vither in the Indian Sournal of Agricul: 
fural Science or in tho Indian Journal of Velerinary Scieace onl Animal Me. 
bondry ehould be acoompanied by abstracts for publication in Agricultura and 
Sipesiock in Indic, Abstracts should be concise, but should belong enough to 
explain the matter dealt with ; ordinarily mo abstract should exeaad 200 words. 


§. When a word or biwe is intended to be printed in telics it should ba woder- 
lined with a single line, ingM. Car, with tye lines, in CAPITALS with three lines, 
and when in Antique (heavy type) with a wavy lim (00-0), 


6. In descriptive matter, numbers under 100 and all nombers oveurring at the 
beginning of a sentence should be in words. 


7. Loenl nomes for crops, technical operations, ete, should ba dedined 
where they firet occur in the text, ag. rai (apring crop). ‘The use of local 
weights and measures should be avoided o# far as possible, Vernacular names, 
sich aa jowar, bapri, should be in italica without a capital letter, and each auch 
name where it first occurs should be followed by its scientific equivalent in 
brickets, eg., jower (Andropogon Sorghum). It is usual to write tho initial 
lotters of varietal names in capitals, eg., Stripod Mauritias, Dharwar-American 
cotton and Broach eotton, 


g Botanical and zoological names are printed in italles and should be under- 
lined in the MS.,¢g., Triticum vulgare L. ; Diplodia Corchari Syd. ; Pyrilia aberrang 
ee ee 

“Spare copies of thear Inetractions ean be hod on application to the Secretary 
[Imperial Council of Agricultura! Heaearch (Publication Section}, New Delhi, 


( oF } 
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oe Instructions to Authors 


Kirby. The International Rules of Botanica! Nomenclitare and the International 
Rules of Zoological Nomenclature should be followed, The names of chemical 
substance should nob be witton with ao capital letter: they ace printed in roman 
type (eg., calenim carbonate, preasio ace), 


?. The following and similar obbrevintions may he weed freely —iz., egy 
he, mm. (millimetre), om. (eentinsetre), gr. {gramme}, me. (milligrnmine}, 
ec. (cubic eontimetre), sp. or. (specific gravity), lb. (pound), ewt. (handed 
weight), in. {inch), ft. (foot), on. (ounoo), md. (mound), sr. (seer}, ch. (chattack). 
Other abbreviations ahould be sed sparingly, if mb all, 


10. Referenees to plates should be given within brackets, without prefxing 
the word “see “oor ch." inthe BES, ilaelf, and should not bo left ever for intro- 
duction in proof. For example, “The patsite (Plate X, fig. +) was preeent 
late im 15H", 

ll. The word “* Table" is preferable to Statement ", snd tables should be 
numbered consecutively tn romney figrures, Kaeh table shed Ihave on explano- * 
tion ag a sub-head, Tt is more conveniont for reference if talics can be printed 
horizontally ; for this purpose they shonkl not exceed in width the printing 
monrnre of the page (fin). Earns 


Tanta Ty 


Results of woler-scring experiments on wheat (Puen 2) af Gungepar, Horper ond 
Sargodha, 1916-17 































Yield per aera in Average yield per 
mattis ofl aeore Bore 
Ko, of invi- Senn 
: gations in- 
Station eluding the 
prehieniniary ; : 
WILbOPIPipg, Onan Siraw Crain Stenw 
mee m Made. Sre, | Mads, Sra, | Mds, Sts. | Meds, Sra, 
Cungnapar =. ‘ : Chr i 192) ™@ 10 |} 
Haripar - “ " & #1 i Wa 9 3 a0 


Sargadha ‘ 1 4 8 1] 86 24 LJ 





13. Reforencea bo litembure, arranged alphabetically accondirg to nuthors’ 
names, should be placed ot the end of the article, the various referencea to 
each author being arranged chronologically, Fach reference should contain the 
name af the author (with initials), the year of publication, the abbrevinted title 
of the publication, volume and page. In the text the reference should be 
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indicated by the author's nome followed by the year of publication enclosad in 
bracketa; when the author's name occurs in the text, the year of publication 
only need be given in brackets. If reference is made to several articles pub- 
lished by one author ino single year, these shoukd be numbored in sequence and 
the number quoted after the year both in the text and in the sollested referenees. 
This system of referencing is the eame as is used in the Bischemical Journal with 
dight modification and will be eleor from the following illustration :— 


The work of Gehorme and Mendel (1919, 1, 2) ond Steenkock and Boutwell [MOND] 
had indicated an association of the fat-soluldo vitamin with the green parts of plnnta 
The view wos examined by Coward and Drununcind [1021] who mportes thas vitamin A 
was nob eynieestend by otiolote shoots bot that green leaves yore eokive i ite form: 
tion, Another worker [Wileon, 1822), on the other hand, found thot etiolated shoota if 
Piven in sulkiené qoantity could supply the fot-eolible vitamin and that this facter 
wes therefore formed in the absence of light. 


REFERENCES 


Coward, K. AH. and Drummond, J. 0. (1820), @iechkers. J. 15, 5. 
Qaborne, T. B. and Mendel, L. Th (HN, 1). of. ial, Chem. 37, 187. 

——— lb, 2). Of. tol, Chem, 41, 41 
Stembeck, Ho and Eootwel', BL G]810), J. did, Chen, 41, 149, 
Wilson, J, (1022). a. Biel, Chem, bl, 468, 





Abbreviations, 23 far as possible, should follow the system adopted in “A 
World List of Scientifia Periclicals’ publiahed by the Oxford University Press, 

13, Papers shoukd be complete when sobinitted for publication, As altera- 
tions ond additions at the proof stage cause both additiannul expense ark delay, 
thoy should be resorted to aa little as possille. In making corrections im proolis 
the recognized aymbals which will be found in the “ Standard Dictionary " should 
br uscd. Second (page) procds will be submitied to authors who shoakl netarn 
them promptly. 


Tilustratians 


ld. As the formal of the journonls has been standardized, the size adopted 
being crown quarto (about 7} in. x0 in. cut), no text-figure, when printed, should 
exceed 4105 inches, Figures for plates should be so planned os to fill = crown 
quarto plate—the maximum space available for figures being 5} %8 inches ox- 
olusive of that for letterpress printing. 

16. Photes or dimvwings for Ulustention shoukl accompany tho manuscript 
and each should benr on the reverse side the name of the paper to whieh it 
relates: together with the title or legend, figure or plate nomber, aml the size 
Lo be reproduced. When giving instrnotions for reduction linear moasurementa 
are undlerstoed + thug, “ helf-sike gens reduce to half the length and breadth, 
not half the area. A photograph should not be rolled up, nor pinned, and shonld 
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oO) Instructions to Authors 


always be picked (ot. A complete list of plates and figares chould always occom- 
pany the paper. 

16. Line drawings should be made with eleor black lines on smooth white 
paper, preferably Bristol board. Rough paper should be avoided, Care should 
be taken that all the lines are drown firmly ; scratehy or grey lines, produced by 
the ink being thinned down, are not permissible, Drawings should be langer 
thon the required size. All lettering should be neatly and clearly put in, care 
being taken to make all lettering enificiently lange to stand reduction. 

17, For halftone work, copy should be made on glossy silver paper and of 
the suing size or lirgor than the size required. 

13, For three-colour work, copy may be oil-painting, water-colour, colauned 
photegraph or coloured transparency, and larger than the size required, In pre- 
pating copy, one showkl use only the primary colours, inany combination, aa 
only inks of primary colours aro weed in printing. Originals can be onlarged, 
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10. For detailed instructions regarding preparation of illustrations, it would 
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Mr, A. W. inter’s paper on “ The Preparation and Reproduction of Scientahie 
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has heen reprinted os Jollefin No, tid of fhe Agricultural Flesearck Jnafifule, 
Puasa. 
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ORIGINAL ARTICLES 


THE INTER-RELATIVITY OF THE DISEASES OF 
ANIMALS AND MAN* 
LY 


Prov. 81 FREDERICK HOBDAY, CALG., FRCVS, FRS.E., 
Dr. Msp. Ver. (H. ¢.) 2caic. 


Honorary Velerinary Surgeon to Hf. Af. the King Eiperor and Lecturer on 
Comparative Medicine at &t, George's Hospital Medical School. 
Editor of the Veterinary Journal, 


(Heoeived for publication on Zed Februory, 1058) 


Ix [India oa well os in England there ore certain diseases of aniaals well 
man which are of mutual interest to the medical man and the veterinarian, 
either on account of their analogies or their differences ; or by reason of the 
fact that they are contagious from animals to man or vice tered, and it is not 
wise for cither branch of medicine, nor yet for our mutual patients, to 
work in watertight compartments. It is better from every point of view 
that we work in collaboration. Some diseages, such as cancer, tuberculosis, 
anthrax, and tetanus we attack respectively in somewhat different ways ; 
whilst others, such as elanders, rabies, foot-and-mouth distase, mange, and 
ringworn can only be effectively dealt with by definite collaboration between 
medical men and veterinarians. There are others in which as yet there Ios 
heen no effcetual attempt at collaboration, Such ailments aa common 
entirh and the influenzas can be dealt with to mutual advantage from a com- 
parative aspect, as can more complicated ailments such as Hodgkin's disease, 
and such common ailments as rheumatism and fibrositis, Am exchange of 
ideas a8 to the symptoms, methods of spread, ete., in our various patients 
is of undoubted help towards elucidation. In veterinary medicine, equally 
with the human side, the study of collateral branches of science, euch as 
entomology or parssitology, is of material help, and in tenching colleges, as 
in hospitals, » knowledge of the life-histories of the various flies and insects 
which act as carricra or transmitters of parasites is as essential to the vete- 
rinary student ag to his medical confrére. Tn the clinical world, too, we have 
riany points in common, for our animal patients suffer from gastritis, indiges- 
tion, colic, internal parasites, colitis, swallowing of foreign bedics, and various 
forms of pooumonia and heart disease, to the same extent aa human patients 
do, and our veterinary treatments are similar in principle to those in human 
practice. The veterinarian has, however, a greater variety of internal arrange- 
mente to deal with, having to take into account whether hig patient 1s 


* Papor presemted to the Inihan Science Congress, Calentta, Jonuary, Pe, 
¢ Sl } i 
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herbiverous or carnivorous; or whether, as is the case in man, it will cat 
anything and everything which it has an opportunity of eating, Some af aur 
patients have only one storach, whereas others have four—while the camel 
stamds by itself in having thres—oo that their reapective digestive processes 
wary very much in detail. 

T feel sure that when a number of these disensea, both epidemic and other 
wise, ane studied from this qxxnt of view, we shall be able to advance more 
quickly and find many new ideas and theories, which up to the prevent have 
not been thought of. It is not only in Great Britain that diseases may be 
studied in this way, for those who live in the tropics have also plenty of oppor- 
tunity for following up comparative medicine, The different effecta which 
various foods have on man and animals also form a good illustration. For 
example, the flour of certain forms of Indian pea has a nerve-paralysing 
effect not only on the natives continually fed on it but also on horses, procue- 
ing laryngeal paralysis which causes dyspnoea on the slightest exertion, 
Again in entomology in the study of the life-histories of the various flics and 
insects which act as carriers and transmitters of disease- -germs or blood- 
parasites, the knowledge acyuired by collaboration is of mutual benefit in 
epidemiology, not only im the diseases transmitted from animal te animal 
but in those transmitted from animal to man. In the short time now at my 
disposal T shall confine myself to o selection of a few diseases concerned 
with Public Health, which are comumimicoble from animals to man, in the 
treatment of whieh the practitioner of human medicine can obtain material 
help from collaboration with his veterinary confréere, 


LAN DEBS 


This is primarily a disease of the horse tribe, and affects horses, aes, 
nol mules. Tia eause—the Aecillve mallei—is am extremely dangerous 
organiam to work with in the Inboratory. The disease is one which is most 
ehmimnonly met with amongst etablo-workers and those who come in contact 
with horses, and a man can be readily infected by the discharge from the 
mostrils of an infected horse, or even by handling the brushes, sponges, or 
stable-cloths, which have been in contact with a glandered horse. In the 
South African war it accounted for the deaths of ruany thousands of oor Army 
horses, and indeed in all ware it has been the bucbear for which the army 
veterinary offeer must always be on the look-out, 


Tt is so insidious that, until it has been present in Lhe system for a certain 
length of time, its presence may remain unsuspected, Modern veterinary 
acience has now, however, at its command a method by which the presence 
of glanders can be ascertained, for by the introduction of a few drops of 
roallein (a special preperation mode fram the Aecallas roller itech) the skilled 
veterinarian can make a diagnosis with certainty within forty-tight hours, 
even if the aninial is infected “only in the slightest degree, During the Great 
War, hi means of this text, applied bay the officers of the Royal Army Vate- 
ninary Corps, glanders was entirely eradicated from the horses and mules 
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of the British Army, and it has been applied so successfally in Great Britain 
that at the present time the disease has absolutely ceased to oxist. ‘This means 
that not only bins it been chiminated from the list of ailments which the veteri- 
nary surgeon is called upon to diagnose, but it has also been eliminated from 
the list of diseases in man; and in an islind country like Grent Britain, so long 
as the present megulations of the Veterinary Department of the Ministry of 
Agriculture and Fisheries are kept in operation, the country will be free from 
this terrible affection. In India I understand that it is still a problem to be 
Healt with, bat of this T hope to hear something in the diseussion. 


Rane 


This cisense ling not been met with in manin Englund for more than 
thirty years, and it can never appear again as an epidemic in this country 
so long a8 control is kept upon the importation of animals of the dog and cat 
tribe. The primary conse of rabies in man ia the contact of an abraded sur- 
face of the body with the saliva of a mbid animal, and whether the infected 
aninial is a horse, a sheep, or any other animal, it has always had its primary 
origin in a rabid dog and cat. The Muzeling Order sueeeeded in eradicating 
the disease from Grent Eritain, and it then rerunined for the Voterinary 
Advisers to the Ministry of Agriculture and Fisheries to take steps to see 
that if was mot re-introduced inte the country, This explains the present 
quarantine regulations imposed on all dogs and cats admitted Irom countries 
where rabies exists. The absence of the disease is further proof of the value 
of the collaboration between the forces of the veterinarian and tho medical 
man in the eause of Public Health, In India you are much more heavily 
handicapped than we are in England, eapecially on account of the numbers 
of pariah dogs, over which, T understand, it is difficult to obtain control. 


ASTHRAX 


This condition is much more prevalent in India than in England, and is 
particularly met with in cattle, horses, sheep and pigs; the dog, cat ond fow! 
possesing o comparatively high power of resistance to the infection. It is 
a disease which is always serious and, in animals, invariably results in death, 
In cattle, especially, death ia very sudden, and in Great Britain the Government 
hos imposed lawe and regulations which provide that the body must be cre- 
Tainted 2s near as possible to the place where the animal died. Wt is forbidden, 
too, in any way to cut the carcase, for on many occasions these malting, , or 
assisting at, the post merlem have become infected and have died in conse- 
quence. In cities and towns in England where wool from foreign countries 
in handled, disinfection is compulsorily adopted, with satisfactory results. 
If this practice could also be efficiently adopted in the case of hides, bone 
manure and other animal products, before they are imported into this country, 
the number of deaths from anthrax in man and animal would diminish con- 
siderably. Cotton, linseed, and other eattle-food cakes come into the same 
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category. One eradicate anthrax from the animal and animal products 
and eradication from man would automatically follow. Anthrax is primarily 
a disease for the Veterinary Surgeon, as it always originates from some pro- 
ducts obtained—or used—by an animal. 


Foor-axD-MOUTI DISEASE 


This disease has at times, in our English Press, provoked a good deal of 
unwarranted criticism directed against the Veterinary Advisers to the Minis- 
try of Agriculture and Fisheries, yet there is mo doubt that, in England, they 
have adhered to the correct policy (that of “Stamping ont"). We have 
much upon which to congratulate ourselves when we compare our position 
with that of other European countries, The cost to Holland, France, Belgium, 
Denmark and Germany, amounts to tremendous sums each year, and these 
countries never get any further forward in the matter—having the disease 
always endemic, The fact that we are an island is of incalenlable value to 
our Ministry of Agriculture, whose responsibility it ia to frame the laws which 


control the importation of animals from any eountry from which infection 
may be brought. 


Zhe following statistical table, showing the respective numbers of out- 
breaks in other European countries during 1934, is convincing evidence of 


the valwe of the ™ Stamping out" method in an island ecuintey like Gareat 
Britain — 


Creat 

Month Brtivin Fonee Genmeny Holland Relginm 
TAruAry ‘ : ‘ ] 1,074 lid GTO 124 
Fobraary : ‘ i ie not 30 t]4 Wik 
Marth i i ‘ i =i G10 an Lan poz 
April i 4 : é ae fa7 11th fi al 
May , ; : ' | 1k 48 ob ih 
June . : : i ‘ 7 146 fii 142 ‘a 
uly , i ‘i ‘ F i i a 4g ii 
Angi : : ‘ : it 2 40 1,301 In 
Hepiemlser , ‘ ‘ : 4 a] i 1,10 ah 
Cetoler  , ; ; - rd Mi 14 2,880 ii 
November , x Z . A a 18 as 1473 
Treeomber . F i i LE a8 an aa0 a) 


The public should think what a terrible disaster it would mean to a small con- 
fined! country like England if the disease were allowed to spread with the fact 
before it that milk from cattle affected with foot-and-mowth disease must. 
not on any aeconnt be consumed hy children or invalids, or be piven to aonta, 
yuge, or any other animal. 
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Tn Judia it is always more or less with you but in a noel milder form 
than we get it in Europe, anc the conditions do not necessitate the same 
drastic trentment nor would such be possible, 


TURERGELosts 


This is pre-ominently a disense which illustrates the value of collaboration 
between the medical man and the veterinarian in the cause of Puliic Health. 
No variety of domesticated animal is immune to tuberculosis, although some 
are more susceptible than others. The goat, the aieep, and the horse, are 
probably the least affected, but even in these it is only a question of degree 
and there is no actual immunity when they are placed under conditions 
favourable for infection. Tinds, eapecinlly poultry, are frequently affected 
amd whenever the disease appears amongst them the whole flock may have 
to be clestroyed before it is eradicated, 


Tt is o disease which the practising vebcrinanan meets with most com- 
moniy in cattle, and there are about ao million tuberculous cattle in Creat 
Rnitain at the prevent lime, These aro not all dairy cattle, but it is in these 
that the danger lies for man, na it is well known that at least 40 per cent— 
and, in some districts, 00 per cent—of them are affected. 


AL one of the National Milk Conferences, Dr. Stanley Griffith, ina paper 
on “ ovine tuberculosis and ite relation to moan", gave some statistics 
which went to prove more than ever the necessity for medical practitioners 
and veterinarians to pull together, In an investigation of 1,00) eases of 
tuberculosis he had found that 87-4 per cent of infections with tuberculosis 
of the cervical glands, in children up to the age of 5, were bovine ; and similar- 
ly 61-3 per cent of those between 6 and 10 years; 37-0 por cant of thoas be- 
twoetn Id and 1 years; and 25 per cent of those of 10 yeara and over. OF 
470 cases of bone-and-joint tuberculosis, 28-7 per cont of those under & yeors 
were of bevine origin; 23-1 per cent of those between 6 and 10 years; 0:5 
per cent of those between 10 and 10 years: ond @-4 per cent of these of 16 
years and over. OF 120 casea of Jugs: 69 per cent of those uncer 4 years ; 
42-6 per cent of those between 6 and 10 years; 60 per cent of those between 
1) and 16 years; and 17-4 per cent of those of 10 years and over were of 
kovine origin. The same medical scientist catimates that tuberculosis con- 
tracted through the consumption of cow's milk canses approximately 3,01) 
denths in young children every year. As all these infeotions ape ciunsed hiv 
drinking the milk of cows suffering from tuberculosis of the milk glands, it 
is hoped that the new regulations of the Live-Stock Industry Bill whieh 
comes inte aetive operation in April of this year (1998) will, so far as Great 
fritain is concerned, howe the effect of chminating the chanees of infection 
from the cow to man in Great Britain. 


Although only about one per cent of dairy cattle is affected in the udder, 
until the infection has reached this organ the milk doea not necessamly 
contain tubercle bacilli, An infected cow is always a possible source of danger, 
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for one ean never tell exactly when the udder tissues will become infected ; 
and the milk a source of definite and terrible danger to the children to whom 
it 8 given, 

Pasteurization, undoubtedly, offers some safeguard, but it ia generally 
wimitherl thot seme of the valuable properties which raw milk possesses one 
leat during this process, and there can be no doubt that the best solution of 
the prevention of infection lies in the endeavour to obtain an absence of the 
tubercle bacill ot the source of supply—ie,, the dairy herd, That this can be 
acoomplished, if pecuniary and other mecessiry adjuncts are available, lias 
heen proved by actual experiments, and America has been especially go- 
ahead in her endeavours to form accredited herds. In that country whole 
(istricta have been cleared, and the most stringent laws are enforeed in order 
to prevent reinfection by the entrance of tuberculous beasts into these areas. 


In Great Firitain progress in this direction has been slow; as the Bri- 
tish public, although not unmindful of the advantages of tuborculosis-free 
milk, is not willing, aso body, to pay an extra price for this guarantee, Dairy- 
non who have gone to the expense and trouble of élearing their herda linve 
net received the encouragement they deserve either from the general pulb- 
lia or From the hospitals and meocdieal practitioners. These last, in particular, 
might doa very great dead more than they are doing to assist im educating 
the housewives and mothers of young children os to the dangers of tuber- 
culong milk, by urging upon them the necessity for demanding a clean milk 
enpply, ie, ome from tuberculin-tested cowa, 


This matter is now being seriously taken in hand, and a Veterinary 
State Service lias been formed, with a staff of whole-time men whose duties 
consist mainly of the inapection and testing of dairy cattle, with a view to the 
formation of tuberculkosis-free herds. A clinical inspection is made of the 
nidders periodically, weually four times a year, and for the owner who wishes 
to ensure: that his herd is completely free from tuberculosis, the cows are tested 
with tubereulin—aof which we now have asvathebic variety—and by the 
intracermal method which forms a much mere delicate test than the former 
#ibeutancous method, We have reason to hope that this newly formed 
Veterinary State Service is thoroughly justifying ite existence and that it will 
prove of benefit not onby to homan beings, by getting rid of a source of tuber- 

chloun milk, but also to the dairyman anil the apriculturist, by weeding out 
from, his herds tuberculous enttle whose presence is alwaya a source of 
tlanger, Itisn common observation that the herds from which tuberenlosis lias 
been eliminated are much more resistant to other alments—the services of 
the veterinary surgeon being less in demand than when this disease existed. 


Manor 


Mange of the horac is now dealt with in all parts of Great Britain aml is 
compulsorily notifiable onder a Mange Order issued from the Ministry of 
Agriculture and Fisheries, Its spread has been effectually checked, anil al- 
heigl it i apot yet com pletely eradicated, the number of mses in the liarae 
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is now extriordinarily small, Tt ts, however, to the domestic pets, especint- 
ly the dog and cat, that attention should be drawn, for it is quite an eaay 
matter for a pet dog to transmit the parasite of mange from itself to its owner. 
An itchy dog should, therefore, always be regarded with suspicion, and the 
pernicious habit of allowing a dog to sleep in bed with a human being should 
be emphatically diseournged, A dog with mange, especially in hot weather, 
er when its beady becomes heated by lying in front of the fire (or sleeping on 
an eider-down or blanket), will be continually scratching, especially in the 
“region of the arm-pite and ander the thighs, whore the body is het and the hair 
is thin. Tf no treatment is adopted, the dog will break out in sores, the hair 
will fall off, and the animal will presently smell very offensively and bocamo 
covers with scabs, Tfallawed to come into contact with any part of the 
human body for more than a few minutes, it is quite an casy matter for (he 
palrasite to transfor itself to its human host, and it may remain for a considera- 
thle number of days, or even weeks, until it hos finished! its life-history. During 
thistime it will give rise to o great deal of irritation and discomfort, whieh 
could easily have been prevented had the owner of the dog sought veteri- 
TT ay iil view, 


There ave numbera of other diseases in which it is of value to the Tahlic 
Henlth Serviee that, in the fight for their eradication, the human plysicinn 
and the veterinarian should collaborate, for the patients of each are cenally 
attacked. Cancer may be taken os a type. This dreaded disease is Peon Nis 
of in such veterinary patienta 15 horses, cattle, dogs, cats and even fish, 
nod many of the theories which research workers form, if their observations 
are concentrated on man alone, may at once be seen to be erroncous upon 
comparing notes with veterinary pathologists, whose lives bring them in con- 
tack with the compartive aspect. In foreign countries this has been for a 
long time recognised, and their governments have granted liberal fumis for 
rmacivel: into the probleme af animal divenaes and them relation to Vublic 
Health, finding it o paying proposition—oven if considered only from the 
coomomic stamdpoint, Great Britain has been behindhand in thie respect, 
lint curing the past few veare with the eatablishment of the Animpl Research 
Institute connected with the Royal Veterinary College, ot Camden ‘Town, 
and of the Institute of Animal Pathology at Cambridge, together with tho 
creation of University Veterinary degrees and a Post-ereduate Thiploma of 
Veterinary State Medicine, there is a good prospect that, long before another 
(eeade haa passed, the Goverment organisation of Veterinary Officers of 
Health will have as important o place in Public Health as is acoonled to the 
graduates of the human branch of State Medicine, 


My list of thoas diseases which fornish valuable instruction in the oya- 
temiology of animals and man is by no means complete, but To must in eon- 
clusion just allude to one other—namely, contagious abortion of cattle which 
aves tise to Undolant Fever of man. That coses of transmission from the 
cow do occur is generally admitted, but mot as frequently as might be expect- 
ed when one considers the great prevalence of this disease in milking cattle 
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Th connection with milk, too, asa food preluch one must nob forget ba draw 
attention to its danger as a carrior of disease in such discoses a4 scarlet fever 
anc diphtheria of man. 


In conclusion, I hope that you will agree that I have introduced suffi- 
cient framework in the brief time at my disposal to illnstrate the importance 
of consideration of the important relations! ip existing between the disepees 
of animals and man, 
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8ABESIA BOVIS STARCOVICI, 1893, AS THE CAUBE OF 
RED-WATER IN AN INDIAN BUFFALO* 
RY 
J. A. IDNANI, G.B.V0., 
Imperial Veterinary Hesearch Inetitute, Mulleswar, 


{Beeeived for pobdention on 13th Geoomber 1057) 
(With Plate PLT) 








Tae purpose of this article is to record, for the first time in I[ndin, the 
occurrence of Babesia doris Starcovici, 1803, in the blood of a buffalo, 


Bovine red-water in this country implies the invasion of red colls of the 
blood with Babesia bigenina [Smith and Kilbourne, 189%) which is a0 wide- 
spread that indigenous cattle, being in a state of ‘Carrier’ immunity, 
generally bear the effects caused by this parasite with impunity. 

Babesia bigemina, as it occurs in India, has alwaye bewn observed to 
conform with the usual morphological picture ascribed to it in literature from 
other parts of the world, It is fairly large in size, the dimensions generally 
conforming with those described originally by Smith and Kilbourne [1893] 
and subsequently by other systematists [Wenyon, 1926], riz, 2p to 4 
in length and 1°5 p to 2 o in width at the broadest part. Tt usually occurs 
in double pear-shaped forms which converge at their pointed onds forming a 
very acute angle, with the result that the bulbous ends lie fairly closely to- 
gether. The parasite almost alwayva ocoupies the centre of the red cell und 
consists of a cytoplasm easily stained with basic dyes, and of a fairly big 
chromatin mass staining decply with ach] dyes. It is not quite uncommon 
for one, specially im those cases where an active multiplication of the pears 
site is going on, to come across a number of red blood cells invaded by a variety 
of forma resulting from the amoeboid activitice of the parnsite. In such 
cases the form most commonly inet with is that where the parasite is obeerved 
to be almost circular, the cytoplasm appearing to be condensed towards the 
periphery with quite a big clear central area. The clinical manifestations 
(fever, haemoglobinuria) caused by the acute effects of the parasite can testa 
be relieved by one or two injections of a suitable dose of the dye, trypantiloe, 
which is extensively employed against infection with B. iigemind, 

Cattle in this country commonly harbour another variety of piropluam, 
vis., Theileria morfans, which is of an even more widespread occurrence than 
B, figemina. The morphological features of this parasite, however, ars too 
fumilior to give rise to any confusion between these two different families 
of Piroplasmiden, 





* Paper read at the Indian Ecienee Congress eld ot Coleutin. Janney, 1098, 
i 00 } 
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HIsTORY OF THE CASE UNDER REPORT 


The parasite which is the subject of the present article was encountered 
in the blood smears from an indigenous boffalo, Sita, of the Military Dairy 
Farm, Belgaum, which were forwarded to this Institute on 7th Anpust, 1036, 
for microscopical examination with the following history — 


The animal was found to be ailing on the 4th August with o tempera- 
tore of 140° F. On the following day ita temperature rose to 105°0* F, 
in the morning, and to 105°2° F, in the evening. The next day (i... on 
ath August), the animal is said to have passed ‘blood’ in the urine 
(haemoglobinuria 1} and to have showed a further rise in temperatore to 
56° F, One hundred and twenty cubic centimetres of a one per cent 
solution of trypanblue were administered intravenously on that day of 11 
AM. At noon the temperature further rose to 106°2° F., but dropped ta 
log-4° F, in the evening. Another injection of 1M c.c. of one per cent 
trypanblue solution was given on the subsequent day in the same manner, 
as the temperature again rose to 104°2° FL Tt was on this day that blood 
films were made and sent to this Institute for ciagnoms. 


DESscnirtioy OF THE PARASITE AST) DTAGHOSTS 


The smears, on microscopit examination after staining with Giemsa, 
presented marked annemic changea in the shape of anianeytosis, poikilocy- 
tosis, and punctate basophilia, About twenty-five percent of the red cella 
wore found to have been invaded by anunenally amall and abender parasite, 
The parnsite was observed, on merits of its morphological features, to fall 
wider the generic head Sebesia. The criteria which led to ite differentia- 
tion from JB, bigeminaa were as follows :— 

{1) The very amall eize of the parasite, —Its longest diameter ranged be- 
tween O° win the smallest individuals ond 2 pw in the biggest porasites, 
Similar dimensions for A. bigemina as atated above are 2p to 4 je. 


(2) The arrangement of the dowhle peara.—The twin parasites, when thoy 
occurred in pairs, were observed to be widely divergent at their blunt oxtre- 
mities, ao much so that in some eases they appenred to lie in one straight 
line, Such an arrangement is extremely rare with J. bigemine. 

(3) The position of the parasite in the red ceall,—1t was observed thot the 
parasite had a remarkable tendency to lia towards the periphery of the in- 
vaded cella. Tt has already been stated that 4. bigemina, ns a rule oconpies 
the centre of the cell. Further, two injections of trypanblne failed to bring 
about ameliorations of the infection. All these factors, taken into considera- 
tion together, Ieft no doubt about the parasite concerned being a species 
different from #, fagemina, and resembling the parasite (Aahesia forts) des 
eribed by MacFadyean ond Stockman [1011] as Jtabesin divergens. The writer's 
dingnesis was confirmed by Mr, F. Ware, Director, and later by Dr, H. N, 
_ Ray, Systematic Protozoologist at this Institute, both of whom possess per- 
aonal acquaintances with Rotesia devia aa it oceure in English ewttle, It is 
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worthy of mote that the buffalo in ieeaiion was housed alongside some Euro 
pean cattle at the Belgauin Deiry Fan. 


Tt may be mentions! that an attempt was nade to tramsinit the divease 
in buffaloes and ill bulls with the blood obtained from the infected Inifale 
but this failed. This failure may be attributed to the haemolysed and de- 
compost state in which the sample of infective blood employed in the trans- 
TLission experiment waa received. 


The annexed camera Tucide drawing (Plate I11) represents the 
iorphological characters of most of the Sabesie parasites as seen in the 
blood smears from the Belgaum buffalo. 


SUMMARY 


(1) Saberra igenrina los been the only parasite eo far known to cause 
bovine vecd-water in Indian. 


(2) The paper records the occurrence in an indigenous buffalo, of another 
epuscbes of Gabesta. 


(8) Tho parasite is obeerved to be different from Bobesia bigewnd, but 
resembling Sabestc Gotu, 
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DURATION OF IMMUNITY FOLLOWING GOAT-VIRUS 
VACCINATION LIN CATTLI* 
EY 
BR. N. NAIK, 6.2.7.0. 


Feterinary nvestigalion Officer, Bombay Presidency, Bombay 


(Received for publication on 8th January, 1998) 
(With six text-fgures) 


== 


GOAT-ADAPTED-RINDERPEST-Vings was firat given a trial on a batch of 
twenty animals on 17th September 1992, in this presidency, with a view to 
use it as a prophylactic agent against rinderpest which was msponaible in 
causing, on the average, 11,569 deaths among cattle every year. This experi- 
ment proved a success inasmuch os the reaction produced was mild and 
there were no deaths among the vaccinated animals, Being encouraged 
by these results, further experiments were undertaken on a larger number of 
animala with the anme resulta as obtained in the first experiment. It was 
then considered that this method of preventive inoculations should be given 
a thorough trial in clean and affected villages and in all available breeds of 
exen and buffalora in different tracts of the presidency. Accordingly, caro- 
fully devised experiments were carried out for a period of four years, during 
the course of which 14,807 animals were subjected to the vaecination opera- 
tion, The results obtained proved that this vaccination was the cheapest, 
cficient, safe and suitable method of propliylixis Which is available to afford 
active immunity in cattle and to cub short rinderpest outhroake under rural 
conditions in this country. Basing on these findings, preventive inoculation 
with anti-rinderptst strum, which was affording protection only for nine days, 
was totally discarded: o depot for the production of gout-virus was organised 
in the Bombay Veterinary College and goot-virus voctination hos now 
been resorted to in the Bombay Presidenoy, thus making « substantinl ad- 
vance in the method of controlling the fell disoase. 





The next step in this connection to pursue was to ascertain the duration 
of immunity conferred by this vaccination. homunity experiments were, 
therefore, systemotically carried out on vaccinated animals at progressive 
intervals during previous years with the result that tho vaccinated animals 
were found possessing solid immunity up to four years (Annual Administra 
tion Reports of the Veterinary Investigation Officer, Bombay Presidency, 
Bombay, for the years 1933-34, 1904-35, Ms-30 and 1000-37). Now, with 
a view to study the subject further a fresh immunity experiment was under- 
taken and this report deala with the same. 


* Paper read at the Indan Science Congress, Calcutta, 1038, 
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Four out of eiphty-two animals which were vaccinated with goat-virus 
on Ist Deoember, 1932, 26 the Dairy of the Romoabai Mukti Mission 
(American), Kedgacn, wore salected for the test, They were the following :— 

Bullock, Poithan, 14 years, 

Buffalo-cow, Gujar, 84 years, prognant 2 months, 

Cow, Gawali, 10 years, pregnant § months. 

Buifalo-cow, Shobha, 10 years, milching, 
As regards the reaction induced by goat-virus vaccination five years ago 
in these animus, fever, diliness, congested mucous membrane were como 
in all; buffulo-cow, Gujar, had passed very soft faoces but hind fed well, all 
others had impure appetite and bullalo-cow, Shobha, lod shooting cliarthoes, 
They were in good condition at the time of subjecting ta the immunity test. 


VIRthextT RINDERFEST VIRUS 


The test was carried owt by using virulent rinclorpest virus with o view 
bo give a sever tint to the immunity acquired by the animals and for this 
PHUT poe a cusigmicaut of bull-virus from thie Imperial Veterimury Research 
Institute, Mukteewar, waa obtained, The virus was collected there on 1st 
December, 1007, and was received at Kedgaon by post on Sth Desember, 1937, 
Tt was reottved in an excellent condition of preservation, 


Com TROL 


Two bulls, one two years of age ond another three md half years old, 
which were known to have not suffered from rinderpest previously, wee bought 
at Yevat auc transported to Kedgaon, covering a distance of six miles. They 
were quite healthy and their body condition was fairly good, 


[MMUBITY ‘TEST 


The four vaccinated animals and the two controls were injected, each 
with 2 ae. of the bull-virus, on Sth December, 1997, and they were housed in 
1 segreention enmp apecially arranged, ‘They were kept under observation up 
to Zlst Destmber, 137, i, for sixteen digs, tiring which peril the reagkion 
produced in individual animus was enbolully ote al mecordes| in the tem, 
perature charts (Figs. 1 to 6). A summary of the same is given in Table I. 
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Tt is observed from Table I that both oxen and buffaloes failed to con- 
tract rinderpest even after artificially infected with a massive dose of virulent 
virus ; pregnant animals showed no signe of ill-health to the foetus in wtera, 
and the boffalo-cow in milk continued to yield normal quantity of milk. 
‘The two control bulls, on the other hand, developed rinderpest and asa sequel, 
there was resuscitation of JB. igemtnum in one and of 7. mutans in the other, 
The bull which had the complication of 8, bigeminum waa, at one time, con- 
sidered likely to sucvumb on account of bloody urine it passed and the pro- 
acne of & teaming number of the protozoa in the peripheral blood-film, But 


it made a spontaneous reeovery along with its companion without any treat- 
bent. 


SUMMARY 


Foor eatile whieh were vaccinated with goat-bhexl-virus five yeara ago 
were artificially infected with virulent rinderpest-virus with the result that 
every animal was found to possess solid immunity againat rindorpest, thus 
showing that the duration of immunity conferred by poat-blood-virus vacei- 
nition ia more than five years. 


ACKNOWLEDGMENT 


The work was corried out as a port of the daty of the writer whose budest 
ie yartly subsidised by the [Imperial Council of Agricultural Research, Now 
Delhi, ‘The writer desires to express his indebtedness to Mr. K. 8. Farbrother, 
M.R.CAV.S., DV.5., Director of Veterinary Serviecs, Bombay Presidency, 
for his valuable euidance in this werk. ‘Thanks ara due te the authorities 
of the Ramabai Mukti Mission, Kedgaon, for tho facilitics they afforded in 
conducting this experiment. 
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HELMINTHOLOGY IN RELATION TO VETERINARY 
SCIENCE 
BY 
HAR DAYAL SRIVASTAVA, M.Sc, 
Ojfeciating MWebmintholopiat, 
fmperial Feterinary Reasearch Institute, Mubteswer. 
(Reosived for publication on Teh Oobalser LWT) 


Tie study of parasitie worms is technically known as Helminthology. 
Veterinary helminthology aims at the conservation of public and animal health, 
Tora long time stockowners sincerely questioned the importance of worms and 
denied that they ever did any appreciable damage. They were inclined to 
attribute the losses due to worms to other cansea aa the common aymiptams of 
helminthiasis—o prolonged and progressive afebrile unthriftiness gradually 
resulting in death—are not always as epectacular as are those of bacterial or 
virus infections. ‘Thia lnck of appreciation of the magnitude of the sulject 
haa been probably due to the fact that at times apparently healthy animals 
harbour an appreciable number ef one or more species of worms. Helmin- 
thinsis, in common with other forms of parasitiam, is a balanced relationship 
between the parasites and the hosts ; and so long as the balance is maintainer, 
no appreciable damage is apparent. When, however, on account of faulty 
nutrition, ingestion of poisonous substances, bacterial or virus infections or 
other causes, the vitality of the hest is impaired, this balance is disturbed, with 
the consequence that the parasite gets the upper hand and it becomes inereas- 
inely difficult for the hest to resist euecessfully the parasitic, bacterial or 
virus infections. 

In recent years, there haa been a gradual realization of the fact that, in a 
tropical country like India where animal hygiene is little developed, helmin- 
thinsis is a most serious menace to the health of livestock. Though the effects 
of helminths on their hosts may not always be sufficiently pronounced to 
attract immedinte attention, they are responsible for enormous loeses resulting 
from poor health and decreased resistanee to diseases. Referring to the loss 
due to helminths, Cameron in 1932 remarked, “We are certainly undereatimat- 
ing the situation if we say that over ten million pounds are lost to this country 
(England) yearly through the ageney of helminths. This estimate is based on 
the present low price of stock". Lea Roux in 1030 pointed out that, in the 
Union of South Africa, thousands of animals died annually ag a result of worm 
infestations, ‘The worms alone contributed much towards awelling the ranks 
of the poor and towards driving men off the land. At several places the hel- 
minths rendered the profitable running of sheep og a side-line a practical 








* Poeenied to the Section of Veterinary Research of the Indann Secienen Congres 
1838, Cabeuttn. 
( us ) 
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impossibility. Further, he pointed ont that the annual heavy losses from tho 
actual deaths of the parsitised represented only a very amall fraction of the 
damage suffered from loss of condition and reduced productivity. 


Helmintha cause damage to the host in any one or more of the following 
WYER I— 


(a) depriving the host of its food, 

(h) feeding on the tissues of the host, 

fe) mechanically enuging obstruction or pressure, 

(d) cansing abrasion through which secondary infection may take place, 
fe) mechanical irritation, 

Uf) formation of nodules or tumours, ane 

fo} claboration of substances injuriour to the host. 


Though the pathogenicity of such helminths as give rise to sone of the impart: 
ant conditions like cdisteminsis, parnsitie gastritis, vorminous preumonia, 
strongylosis and aneylostomiosia, ete., is roadily recognised, there i still a 
large number the pathogenicity of which ia not known. The association of 
lure nimbern of worms with pronoun col ined persistent poor comdlition of 
animals com be rightly interpreted only if the pathogenicity of the parasites 
concerned ia kuewn. The following sre some of the important helminthic 
disenees of domestic anininds :— 


Laois 


Horses are frequently so heavily infested with worma that they have been 
regarded as helminthological muscuma, Of the several kinds of worms infest- 
ing horses stronyles are the most important, Some of the strongyles are 
blood-sucking, but all of them tend te produce unthriftiness, often reanlting in 
cachexia, Tt isa common experience of horse-owners that, when horses infested 
with worms are treated, they improve considerably in weight and condition. 
Foals when free from parasites have been reported to weigh hundred pounda 
more than those of the enme age but infested with worms. Habronemiasis, 
hoth gastric and cutaneous, is another helminthic discase which is often res- 
ponsible for much loss of condition, specially in the tropics. The eggs of 
Schistosoma indicwm are freqrently found asaocinted with a peculiar form of 
nodulated hepatic cirrhosis, resulting in intractable debility in equines. ‘Tle 
important manifestations of equine microfilariasia are the lichen tropiews er 
Khoojlee and periodic ophthalmia in horses. 


RUMIMAXTS 


Amongat the ruminants the most important and seriows flisensea are 
foseioliagia and parasitic gastritis, ‘The annual loss due to liverfinkes alone in 
ruminanta has been estimated at 21 000,000 in America and ot a million pnands 
in England. The usual parasite responsible for producing gastritis in TIndinn 
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sheep and gonts is Haemonchus comlorfus and in cattle Mecistocirrus digitatua. 
Fourie [1031] compared the anaemias of haemonchosis in sheep to that caused 
by daily withdrawal of blood from the jutular vein and found the two ansemiag 
to be haematologically identical, In 1934, Martin and Ross attempted 
to estimate the amount of blood withdrawn by Haemonchus confortes from the 
mmo of phosphorus eliminated with the eges of the worms. Tt was found 
that even in moderate infeatations about 30.c¢.c, of blood was waecl daily by the 
worms. This is the minimol figure and probably the actual amount would be 
several times more. Apart from the larvae of certain roundworms which pnaa 
through the lungs during their course of migration in the body, there are soveral 
worms whielt have their final liahitat in the lungs, and produes menrlen pul. 
monary symptoms. Lungworme are specially dangerous in calves, sheep and 
goats, Another worm which is particularly dangerous to young animals is 
the ascarid parasite of calves and foals. Though, in the adult stage, amphisa- 
tomes are practically harmless, they are highly pathogenic in their immature 
stages which are passed in the duodenum and intestine. The immatare stages 
of amphistomes, specially of Cofylopharen ecatylopherum, arc often responsible 
for alarming By pborns, such as persistent. footid diarnhons, oelema of the 
submaxillary space, intestinal bacmoarrhage and eeneral untliriftiness, ebe., 
and consequent high mortality. Recently, two other important disenses of 
bovines have been found to be due to helminths. They are nasal = achtsboa- 
miasis snd cutaneous microfilnriasis. Eesides the above, whipworms, 
intestinal module worms and tapeworms arc often responsible for much damage 
ig Thminants, 


PouLter 


Helminths do considerable damage to poultry, Tnstinecs are not more 
when moat of the birds ina flock ave lost as a result. of worm infestations. The 
most harmful trematede of poultry is the one—frosthogoninvs ep.—found 
in the oviducta of birds. The worm, which usually lives in the Bursa fabricii, 
enters the oviduct in laying birds and is responsible for acute inflammation 
resulting in the production of abnorrnal cggs and discharge of albumen. Owing 
to irritation, retroperistaliic movements are set up in the oviduct causing bro- 
ken emma, ogg combents fl parisite material to enter the peritoneal oaviby 
and piving rise to acute peritonitis which is often fatal. The eggs, if Inid, are 
aseft-shellad. irda are often infested with large numbers of tapeworma of 
varying degree of pathogenicity. ‘Vacniasis in poultry may be responsible for 
marked enteritis, mpi wasting ami death. Ruillietine tetragona and R. 
echinobotirida caso the formation of nodules resembling thos: of tuberculosis. 
Apart from enusing general loss of condition due to hemorrhage und enteritis, 
the Inrge roundworms of poultry enuse shrinking of the thymus gland and a 
Aocinane-in. blood sugar, increasing thereby the susceptibility of birds to certain 
infections diseases, such as roup, “The gapes are most dangerous to chicks, in 
which they give rise to dyspnotn and asphyxin, besides progressive emaciation. 
The stomach worms of poultry produce marked irtitation, inflammation, 
uleeration and nodules in the gizzard and proventriculus. The modules at 
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times may become large enough to cause mechanical interference and obstruc- 
tion to the passage of food, The gizzard may be weakened to soch an oxtent 
that a rupture may result, Stomach worms are reported to produce toxins 
as well. 


CAxINES 


Amongst the important helminth parasites of the dog may be mentioned 
hookworms, tapeworms, necaride, liver and lungfukes and Spirecerea sangui- 
nolenta. Ancylostomiasis is probably the most important of all the helminthic 
tisenses of the dog, Its chief symptom is anaemia due to loss of blood, 
Wells [1931] was able to observe living hookworms feeding on the mucous 
membrane in a loop of the small intestine of an anaesthetised dog. He obeerv- 
ed that the hookworm fills the intestine with blood and ejects it through the 
nous ot intervals varying from a few seconds to fifleen minutes. He com- 
puted that the quantity of blood removed by a single worm in 24 hours 
amounted fo 0-850. ¢. Ina heavy infestation the dog may harbour several 
hundreds of worms and consequently bose o large quantity of ite blood daily, 

Besides the helminths which infest domestic animals exclusively, there 
are a large nomber of worms which are commen to man and animals either in 
their adult or larval stages, Tn stich cases animals usually serve as the reger- 
voir hosts, All eich worms are important from a public health point of view 
and may be considered under three main heads :— 


A. PARASITES WHICH LIVE AS ADULTS BOTH IN MAN ANT) ANTMALS 


Examples of such parasites are the broad fish-tapeworm, the human whip- 
worm, the dwarf tapeworm (Atmenolepia nana), the large intestinal duke 
(Fasciolopeis busit), the lungflukes and the various members of the familiea 
Opisthorchiidae and Heterophyidac. Dipylidium caninum is a very common 
tapeworm of dog and cat, and is found not infrequently in children. “Recently, 
in a series of papers, Africa, Leon and Garcia [1935 and 1936] have reported 
the occurrence of heterophyid eggs in the myocardium and the central nervous 
system of human beings and the fatal consequences duc te acute vascular 
changes in the affected oreane. In addition to the above there aro a large 
number of helminths of domestic animals which occur as accidental parasites 
in man 


KB. PARASITES WHICH LIVE 43 ADULTS IN MAW ARD AS LARVAE IS ANTMALS 


Through cating improperly cooked, meaaly pork or hoof, man wets infested 
with Taenia solitm and 7. soginete peapectively, Thesides tho constitutional 
disturbances which those tapeworms cause in man, the former is dangerous 
because ite larval stage can develop both in pig and man. It is found not only 
in He musculature but also in the central nervous system, Quite a number of 
cases of nervous derangements have been attributed to it. Perhaps the moat 
important worm from a public health point of view is the trichina worm, 
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Trichinella spiralis. The infestation is acquired by eating raw or improperly 
cooked pork containing the enoysted larvae. Heavy infestations are often 
Intel, 


C, PARASITES WHICH LIVE AS LABVAE IN MAN AND AS ADULTS IN ANIMALA 

The moat important disease under this group is the well-known ‘ Hydatid * 
evueed by the bladder worm stage of Echinococcus granulotus of doge, cate and 
wild canidae, The intermediate hosts of this tapeworm are legion, ‘almost amy 
mammal. There are a large number of treraatedes of birds and mammals, 
the cercariae of which actively penetrate inte the skin and produce a marked 
lowal reaction known aa cercarial dermatitis. Analogous to this is the condi- 
tion known as ‘ Creeping eruptions’ which is caused by a variety of parasites 
of lower animals penctrating into the skin of man and finding the environment 
unsuitable, move about ineor woder theskin, The commonest of such parnsites 
is the immature hookworm of dogs and cats. 


Apart from the parasites which are injurious to man in one way or other, 
there are several which by their presence render ment unfit for human oon- 
sumption, «q., liverflukes, tapeworms, hydatid cysts, kidney worm and 
Onechocerce sp. in muscles, ebe, 


Though there are at present no statistics to show the actual economic boss 
due to helminths in this country, few will deny the importance of helminths aa 
factors determining the health of stock. The problems of veterinary hel: 
minthology are highly complex. These parasites are highly specialised and 
have acquired a high degree of adaptation to their peculiar modes of life. 
The relations existing between them and their hosts are in all respects 
foverned by their life-history, A detailed knowledge of their life-histories is 
necessary to determine the iinture and extent of the pathological conditions 
to whieh they give rise or to devist means of protection against them. As 
development of science makes it possible to keep more and still more animals on 
i limited aren, 50 aleo does it make an increase in the mumber of their para- 
sites possible. Unless lielminth parasite: are studied systemmtically and 
thoroughly, the list of obscure ond undiagnosed diseases, puzzling anaemina 
and mysterious enlargement of organs will remain lengthy and will continue 
to he o stumbling block in the conservation of animal health in this country. 
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Helmintholoyy in Relation to Veterinary Sdience 
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ESTIMATION OF TOTAL SULPHATE IN BLOOD SERUM 
BY 
N.C, DAS GUPTA 
Animal Nutrition Section, Imperial Veterinary Nesearch Institute, fralnagar. 


(Received for publicention on 1th Agel 1055) 


Toran sulphates are namally estimatecl by hydeolyaing the substance ame 
precipitating the sulphates as barium or benzidine salts. The nephelometric 
method of Denis and Reed (1926-1927) suffers from the disadvantage that the 
turbidity of the suspension of barium sulphate is dependent on changes in the 
pH and composition of the blood filtrate, 


Wakefield [1929] hydrolysed blood filtrate with hydrochloric acid and 
estimated the gulphates as bensidine sulphate, He vaed two drops of concen: 
trated hydrochlorie achd to 6 ec, of blood filtrate and kept the tule: in boiling 
water for fifteen minutes. [twos allowed to cool anc bensidine solution was 
then added. The present author has found that with blood serum of cattle, the 
concentration of ach used and the time allowed for hydrolysis are not sufficient 
for complete hydrolysis. The hydrochloric acid present is also partly precipitat- 
ed as benzidine chloride, which being insoluble in acetone cannot be removed by 
washing, Fiake [1021] studied the difficulties which are encountered when 
henzidine is used to separate sulphate quantitatively from other imorganic 
compounds such as phosphates and chlorides. Hubbard [1410] also mentioned 
about the interference of benzidine chloride when sulphate was precipitated 
in the hydrolysed liquid. 


_ ‘The present work wos started to find out a method of avoiding these 
tlifficulties and to work out a suitable technique for the estimation of total 
sulphates in blood serum. 


|, EXPERIMENTAL WORK 
Hydrolysis —Teata were made to find owt the effect of the concentration 


of hydrechloric acid and the duration of boiling on hydrolysis of protein-free 
eerum. filtrates, 


(a) Effect of the concentration of aci!.—Duplicates did not agree in many 
enees When lower concentrations of acids, wiz. 01 ec. cone. hydrochloric acid 
in Soc, filtrate were used for lydrolysis. Detter results were obtained with 
higher concentrations, ‘Two ¢.c. serum filtrate samples were hydrolysed for two 
houra with difforent quantities of come. hydrochloric acid 0-1 cc. acid always 
gave slightly lowerresults, 0-2 c.c. acid was aleo sometimes insufficient for 
complete hydrolysis. Good tesults were ohtnined with 0-3 ee, ach but as the 
presence of more acid during hydrolysis did not interfere with the sulphate 
precipitation, if the technique explained in the sequel were followed, the 
writer prefered O-4 oc. acid to avoid any risk of incomplete hydrolysis, 
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Tanta I 
Aiffect of the amount of acid on hidrolysiz 








fimnnnk ef cons, bydrethboria acid mec) for Mg. por cont § na botal aulphote 
2 oor. filtrnio 


Bannple 2 


lee , 3 , , ; 
Otom : : ‘ i ‘ 
deo . = . 

Ded , o . ¥ s ‘ : 
8 found by the macro method — . : 








Tale T shows thot the extent of hydrolysis obtained with 0-3 o.«. and 
(4 ot. cic compares favourably with that obtained hy the mac met biel, 
where 400 cc. of serum filtrate, equivalent to 80 ec. serum, were hydrolysed 
with bcc, comcentrated hydrochloric acid and the sulphate was precipitated 
and weighed as barium sulphate, 


(i) Affect of time on Ayerolysia.—The effect of the duration of hydrolysis 
with the same concentration of acid, O-4d ec. for 2 oe, filtrate, was tested 
with some samples, The following results in Table To ehow that half hour 
and one hour boiling pave lower results. There was no difference between 
two hears said four leurs boiling, Therefore even with this inerensesd 
concentration of acid, blewd filtrate samples ahiould be hydrolysed for at least 
two hours to ensure complete hydrolysis. 2 8 


Tante Il 


Relation between time and amount af Aapdraljyeia 













Ag. per cent 3 a8 tofal sulphate 
Duration of lupdrelysiq 


= 





Haltfhour , : x ; 4th 5-4f 
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Tre hour , : x ; é 5 Gif ic Th 
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2, PRECIPITATION OF PRKEIDINE SULIIATE 


(a) Enterference caused by the presence of hydrochloric acid.—It was found 
that large quantities of chlorides separated when Sc. c.of 0-6 per cent benzi- 
dine in acetone waa added to 2 cc. of the hydrolysed sample. Even if one 
drop of concentrated hydrochloric acid is used for hydrolysis, higher results 
are obtained on acoount of the interference of chlorides, Sulphates ostimated 
in the same simple after remevalond without removal of the drop of hydro- 
chlotic acid used for hydrolysis gave $-05 per cont and 4-3 per cent 8 respoc- 
tively. In come cases when tle quantities of ach were small, it was noticed tint 
the chlorides might not separate with the addition of the benzidine solution, It 
remained in solution in the liquid (about 70 per cant acetone by volume}. 
Tut, while washing, after the first decantation, the traces of the chloride 
eolution left adhering to the eulphate precipitate or sticking to the sides. of 
the tube became insolubl: 2s soon os aeetone wee adder for wishing the 
precipitate, Higher concentrations of hydrochloric acid kept both bensidine 
sulphate and benzidine chloride in solution, the solubility increasing with the 
hydrochloric acid concentration. 


This difficulty was overcome by frequent tests in this Iaborntory whieh 
ehowed that if all the free hydroehloric acid was removed by evaporation in 
vacuum at 100°C, the quantities of ehlorides leftin the hydrolysed sample 
did not interfere with the results when pure acetone was used for washing. 


Tare 


Felation Gefen concentration of hydrochloric aetd and preeipitability 
of denzidine salts 





Concontination of hydrochtorie nid Me. per cent § aoa 


botol sulplenie 


No hydrochiorie acid ee 


‘ ‘4 : . : . fold 
O25 cc. 8 hydrochloric noal ; ; i ahi 
Of coo. MN hydinochleris weil ‘ ; . SSL 
l:Oec, NM kivdeochloric acel , : ; ‘ ‘ 4 4-07 
L*Son. NM hydrechlore aout, ; . ; : ; el 





= 





a 


Two oo. serum filtrate samples were hydrolysed and evaportcd bo dryness in 
vacuum to remove the hydrochloric acid use for hydrolyse. Oe? ee, of B 
per cent tri-chlorncetic acid and different quantities of N hydroehlorie acid 
were aided to the residues and the werlnumes made updo 2 ec Five ce. bonsidine 
in nechone were milded to each snimple, Table IT shows that higher results 
were cbkaingd when either 0-85 of, or 0-5 oo W hydrochloric acil 
was present dus to the precipitation of benvidine* chloride. Ono ec. N 
hydrochloric acid kopt some beneidine sulphate in solution. Ne precipitate 
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separated with 1*8 c.c, acid, the solution in the tube waa quite clear; the 
figure obtained, viz. 0-G1l mg. 8, was due to the soluble benzicine salte adhering 
to the sides of the tube made insoluble hy the pure acetone used for washing. 


(i) Bifeed of acidity of the fiqval on the fenzidine sulphate pirectpitate.— 
The tochloracetic acid prevent in the serum filtrate was also removed 
along with the hydrechloric acid weed for hydrolysis when the hydrolysed 
sample was dried under vacuum. The dried substance left in the tube 
was practically nectral. ‘This was dissolved in water and several attempts 
were maulle to precipitate sulphate inthis neutral solution but they were not 
successful. The liquid should be acidic, The following table shows the opti- 
mum acidity required for the complete precipitation of benzicline sulphate ;— 


Tasie IV 





Mg. & per cont 149 tale ealphate 


Amaunt of net oakiecl bo tho 
dried smnplo 
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Qe O per cenk trchlorncetin si Ley OGD |. #4 a 2 
mec = 
Zac. ] por cent trichlomectio neal). ry 4 2TH | 2. | Peal | Gah 


Spa, F per ect trichlouertie aeidl| 43 hog | S30 | 27a |) 2 Te | Se | 284 
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osc. 4 par cenk tachlorestic acid 4°26 S10 | 6-10 2:20 nt 2°77 Shh 


By macro metleol 





. 2 he tl 


—_—_—_—_ 











— 


Five cc. of 0-3 percent bensicine in nectone was acdod for precipita io, 
There was no preeipitnte when the solutions were newtral But sulphates 
apparition) aa soon aH the solution was made acid with one drop of 20 per cent 
trichlorvestic ach, "The above figures shaw that best results were obtained 
when 2 eo. of 2 per cent wcid was weed, Four per cent acid gave deciledly 
lower results. 

(c} Tnderference eoused by the presence of phosphates.—The results 
obtained with Jess acid in Table IV are of interost, With sample B 
much higher reaults (100 per cent) were obtained when the liquids were 
just acid. Similarly in the case of sample C, one per cant acid pave 
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good results with the normal sample, viz. 2-78 mg. 8 per 100 o.c. serum, but 
when the inorganic phosphorus content was nearly doubled by the addition of 
O-O1 mg. phosphorus in each tube (1 ec. serum filtrate equivalent to 0-2 cc, 
strum was taken for cach estimation in the case of sample C, 0-01 mg. extra 
Phosphorus in 0-2 oc, serum is equivalent to 5 mg. extra phosphorus per 
1M oc, serum), ome per cent acid figures were 7-51 and 6-25 mg. 6 per cent, 
that is more than double the quantity present in the sample. The higher 
reaults in both the samples Rand Cwere due to the seperation of benzidine 
salts of phosphoric acid on account of insufficient acid. High concentration 
of acid tended to hold benzidine solphate in solution and low ones to permit 
the precipitation of phosphates. With samples of normal phosphorus content 
(9 mg. inorganic phosphorus per cent) one per cont acid might be 
sufficient in certain casea to heap the phosphates present insolation, lt 
with samples of abnormally high phosphorus content it waa safer to use three 
per cent acid. 

The following observations in Table V confirm the resulta obtained in 
Table TV :— 

Tante ¥ 





Acidity of the 2 ev. pheaphote salntien in termes of per 
emnt trichlorarctéc acid 


Mg. phosphorga in 
the tube 












Neutral ‘Two per cont | Three per cent 
i é . | No precipitate | Blight precipi: | No procipatate! No precipitate 
Cavin 
De , ‘ » | No precipitate | Preejpitate . | No precipitate! No precipitata 
| 
Oo-og , ' . | Ma precipitate | Precipilake . | Slight preeipi-| Mo precipitate 


Cake 





Pure potassium phosphate solutions were used for the above testa, Five ec, of 
5 per cent benzidine in acetone were added to cach tube, The table shows 
that, like sulphates, phosphates also did not precipitate in neutral solutions. 
Twe per cent acid was not sufficient when 0-03 mg, phosphorus was present, 

(d) Time required for the gquantifalive prectpilation of sulphate. — 
Cuthbertson and Tompsett [1031] centrifuged the solution half-an-hour 
alter the precipitation, Pirie [1934] recommended at least two hours in ice 
for complete precipitation, Trials here showed that better results were 
obtained when the sumples were kept overnight in the refrigerator, 


_ ke) Recovery of added organic swlphates—The resulta obtained by follow- 
ing the technique suggested have been frequently checked by duplicate 
analyses with different quantities of strum filtrate and by gravimetric 
mithods. Further, to test the accuracy and reliability of the method, 
minute quantities of henzidine sulphate solution in hydrochloric acid were 
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added to strum filtrate, which were then estimated oa usual. Blank determina- 
tiong on the serum filtrate alone were made simultaneously. The results 
obtained are given in Table VI, 


TaAnLe VI 
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sorum fltraia 
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The figures show that added sulphates could be accounted for satisfactorily 


As a result of the above tests, the following method was found to give 
quite satisfactory results for total sulphates. ‘Two o.c. serum are diluted ith 
Gi c.¢. water, 2 ec. of 20 por cont tichlomentic acid added, mixed thoroughly 
and filtered through a dry ashless filter after fifteen minutes, Two cc. filtrnte 
are taken ina 1S ec. centrifuge tube and hydrolysed with O-4 oc, cone. 
hyilrochdoric agi for two lous in a beaker of boiling water, After the 
hydrolysis the liquid is evaporated to dryness in vacuum at 100° CG. The 
residue is dissolved in 2 oc. of 2 per cent trichlorncetie acid and sulphate 
precipitated) with 6 cc. of 0+5 per cent benxidine in acetone, After mixing 
thoroughly the tube is placed inn wide mouth stoppered bottle: and kept in 
the refrigerntor. 


Next day the precipitate is washed and sulphate estimated eolorimetn- 
cally, The method of Cuthbertson and Tompeett [1931] was found quite 
satisfactory for thin qurpose, Theaddition af 15 per cent sodium hydroxide 
wre omilted as recommenced by Pine (1934). 

SUMMARY 

1. A method had been deseribed for the determination of total sulphate 

in blood serum. 
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‘The hydrochloric act which usually interferes with the estimation of 
total at id removed by vacnum evaporation, 


The optimum acidity required for the juantilative precipitation of 
ci ates and for keeping the phosphates in gol lution has niyo beon studied, 
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DIPEPALONE MA DRACUNCULOIDES (COBBOLD, 1870) 
BY 
M. ANANT NARAYAN RAQ, GMLY.C, 
Lecturer in Parasitology, Madras Velerinary College 
(Rocaivedd for pullication on Fth March 1028) 
(Whth threg 4ext-figurce] 


THe presence of Dirajlaria repens Railliet and Henry [1911] in the subcuta- 
moons tissne of doga in Bihar and Orissa hos been recorded by Panda [1992] 
and Dirafilana immilis [Leidy, 1860] hos been recorded in indigenous degs in 
South Bengal by Mitter [1012]. As regards 2D. iramilis, it would appear 
from the references cited by Bhalerao [1935], that in other places in India, it 
haa been recorded only in imported dogs particularly from Burma and Federn- 
tel Malay States. Hence Mitter's finding of D. immilis in indigenous dogs 
of South Bengal may require confirmation. So far as Madras Presidency 
is concerned, these two spocies of worms have not been found in indigenous 


dogs hitherto. The embryos of these two species, however, are found in tho 
circulating blood. 


Tao (1023) and Korke [1024] described Haecraatocoom lewis (Pilaria re- 
condita Grassi) and Microfilaria lewisi, respectively, in the cireulating blood 
of dogs, but neither of them could find any adult filarid worms in the blood 
vessels and other organs at post mortem examination, Noe worker in Indin 
has so far recorded Dipetelensma dracunenloides [Cobbold, 1870] in doge, The 
present opportunity is, therefore, taken to record its presence in this country. 
The embryos of this species are found in the eireulating blood and resemble 
very closely the microfilarine described by Rao [1923]. The description of 
Microjilaria lewisi given by Korke [1924] conforms to that of D. dracuncn- 
loides. Korko himself admits this fact and further adds thot it is 
probable that the mierofilarias so frequently observed by Lewis in Caleutta 
(and whoee measurements as mentioned by Mitter [1912] were shorter than 
these of the embryos of D. imrmitie) are identical with Microsilaria lewist, It 
is, therefore, apparent that both Rao and Korke described the same species of 
microfilariae which are actually the embryos of D. dracuneuloides, and this is 
confirmed by the finding of the adult worms in the peritoneal cavity of on 
indigenous dog of the Rajapalayam breed of South India, The author 
obtained 13 males and 43 female worme from that doz. 


Description of the male worm.—Length 22 to 27 mm.; breadth (140 to 
0-200 mm. atits middle, Filiform, cuticle smooth, but in some it looked as 
if there are a few fine longitudinal straitions, The two extremitics gradually 
taper, the head end being blunt and the tail end pointed, The tail is coiled 
spirally and has three to four coils, The end of the tail beara on it two lateral 
digitations giving it a trifid appearance, as in the genus Setaria (Viborg, 1795]. 
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Vig. 1—Tuil end of Male. 





Fig, 2—Head oni of Formalo, 
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Fig. 3—Tail end of Feanale. 

There are four pairs of pre-anal and two pairs post-anal papillae, These pa- 
prilllae ore small and the cloacal Opening is gunner by te last qutir af pre-nual 
and the first pair of post-anal papillae, The second pair of the post-anal 
papillae is justin front of tho Internal digitntions, The spicules are 
unequal. The left one is long and is divisible into an anterior wide 
and cylindrical part and the posterior narrow and tubular one. It 
ix approximately 0-310 mm. long. The right spicule, which is smaller 
than the other, measures neatly O° 161 mm. in length, is cylindrical and below 
its middle it is more or Jess twisted aml then pets attenuated to terminate inte 
a fine hook or a crochet hook as Railliet andl his collaborators [1912] designate 
if. The head end is rounded. The mouth is a simple pore and is cuorded by 
two lateral fattened papilla, Thero are four sub-melinn papillae on 
the lend. 

Description af the female—Length 30 to 55 mm. ; breadth 0-200 ta 0-300 


mm, at ite middie. Tho heod end is as in the mol. (Fiz. 3) 
The tail end is also as in the male (Vie, 3) but not epiraliy coiler, 
Tn gome of the immature ferales the tail end showsn tendency to oil spirally 
and usually there is a curve representing half a torn and rarely a full ono. 
The vulva-is situated in the region of the posterior half of the oesophagus, 
about 1-5 mm. from the head end. Opisthodelphys. Viviparous, Eambryos 
tnsleathed 200 to 225% Gg in length, ; 


Tt will be thus seen that the deseription of the worms given above agrees 
with tat of Dipelaloneme dracuneuleides [(Cobhold, 1870) given by Railliet and 
his collaborators [1912]. 
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POTERIOSTOMUM RATEI (KOTLAN, 191% 
HY 
M. ANANT NARAYAN RAO, G.MLY.C. 
Lecturer in. Parasifology, Madras Veterinary College 


(Received for publioagion on Sth March 1958) 
[With two teat-figurea] 


ON examination of a collection of Trickonena obtained last year, two 
species of Poleriostomnm were found, viz., P. iraparidentatum [Quiel, 1919] and 
P, raizt [Kotlan, 1919). The former has been reported from the Punjab and 
United Provinces [Bhalerao, 1035], The latter species has not been recorded 
hitherto in horses in India, and a brief description of it is given below, The 
infestation with these worms scems to be emall and the writer found about 
aix of the former and four of the latter species in the large intestines of two 
different hackney ponies in Madras, No dimensions of the worms are noted 
ainee there were only three males and one female available for etody, and only 
the male worm is described below for obvious reasons, 

AMale.—Mouth collar is marked off from the body by a groove, The ele- 
mente of the external leaf crown are slender and many, and the internal lenf 
crown is composed of elements of equal size and furnished with pointed ends 
(Fig. 1, see page 132). The formula of bursal rays is as follows :— 

The main tronk of the dorsal ray ia not cleft to its base but only to half 
its fength and the two lateral branches arise from the undivided portions 
close to the place of origin of the externo-dorsal ray, The externo-doraal 
ray originates from a common trunk with the dorsal (Fig. 2, see page 192). 

Host—Hackney pony. 

Aahitat.—Large intestines. 

Place,—Madras, 

REFERENCE 
Bholorac, G. 1, (1936). Helminth Parasites of the Domesticated Animals in Tndia. 
imp, Comm. Agri. Hes, Ser. Mon. Na, 6, po. #5, 
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Fig. 1—Heoad end. 
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Fig. 2=-Burea of mle. 
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A CHECK- AND HOST-LIST OF TIXODOIDEA (TICKS) 
OCCURRING IN INDIA 


BY 
PURNENDO SEN, M.Sc, (Can), Pa.D, (Lowp.), DLC. 
Offy. Entomologiat, Imperial Veterinary Research Inshifute, Mubktewar 


{Received for publication on 18th April 1038) 


IstRoomertoy 


A reevsas of the literature reveals that comparatively littl: work has 
heen done to compile a check-list and host-list of the Ixodoidea (ticks), a 
highly interesting growp of Arthropoda, many of which are of immense impor- 
tance to human economy os being responsible for the tranamission of various 
diseases amongst men and domesticated animals. 


The Ixodidae occurring in this country have been very ably listed by 
Sharif [1928] who recorded altogether nine genera and forty-five sperics, 
four sub-species and six variotics, but the only reliable account of the Arga- 
sidae has been given by Nuttall, Warburton, Cooper and Bobinson [1908- 
1926), 


Sines these publications, additional recomls have actomulated and it 
is felt that the data such as that given in the present paper concerning the 
distribation and hoels of the ticks (both Argnsidae and Ixodidac) are worth 
publishing for ready reference of interested workers. 


Almost all the mew records that have come to light as o result of the 
present study are based on collections of the Imperial Veterinary Research 
Institute at Mukteswar (India), and the ticks dealt with were for the most 
part already determined by Warburton, Sharif and Sen (5, K.), exeepting a 
few specimens examined by the author. 


In SrTan ging the epecies in the text, only the onginal references to te 
ticks concerned, togetleor with Ue referenes of either Nuttall a al “A 
Monograph of Ixodoiden " in case of the Argasidac, or Shani’s paper “A Rovi- 
ston Of the Indinn Ixodidae with special reference: to the Collection im the 
Lilian Museum * in case of the Ixedidac are given. The species of the varios 
Indian ticks that are represented in the collection of the Imperial Veterinary 
Research Institute at Mukteswar are marked with asterisks (*) in the host- 
parasite list appended. In discussing the distribution and hosts of the [xo- 
doides only the records of the strictly Indian territorics have been taken 
into consideration, 
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INsTeibyTros AND HOSTS 
Ff. Argasidae 
Arqas persicus (Oken). 
Qken [1818], Jais, pp. 1567-1570; Nuttall, Warharton, Cooper and 
Robinson [1908], A Monegrapl of the Ieodoidea, p. 20, 


The species has been obtained from the following localities as exhibited 
in the Mukteawar collection : 





Punjab,—Capt. Greig collected some specimens from Kasauli in 1906 
(Nuttall ef al). The species has since been quite frequently recorded from 
fowls and pheasants in the Punjab. 

Caited Provinces. —EBhim Tol and Allahabad off fowls and poultry, 
Mukteswar on bed (presumably cun infest man), and Babugarh off dog. 

Central Provinces:—Nagpur (?) off poultry. 

Bihar, —Patna. 

North-Weet Frontier Province —Tarnab off fowl. 

Alyderabad.—(f fowl. 

Boole, — OF fowl. 


In South Africa the species is known bo infest ducks, pocse and turkeys. 
Tn Iran it attacks men. 


Ornithedorus sxrignyi (Awdouin), 


Audouin, JV, [1827]. “ Deseription de l'Egypte...... le Grand”, od. 2, 
XXII, Zoalogie, p. 183; Nuttall ef of (1908), A Monograph of the Ixedoidex, 
pe. 45. 


Christophers [1906] first recorded the species from South India,  Addi- 
tical records na shown from the collection at Mokteswar are aa follows -— 


Bombay from cattle shed, and Hyderabad (Sitarampet) off cattle. 


The species has also been shown to attack man and Lounsbury (according 
to Nuttall ef al, he may hove included @. moubata in the statement) reports that 
it feeds on fowl, dog, horse, goat, cattle and pig. 


Tt bas been necorded fren 
Aden olf camels. 


Ornithodorns megnint (Diigpbs), 


Dupes, A. (1833), Naturales de Mexico, ¥, p. 196; Sen, &. K, [1987], 
Ind, J. Fel. Set. dt Anim. usb. 7, 3, pp. 213-218. 


Ben first reported the acearronce of the species from India, and it has 
been receded from the following places :— 


Central Provinces, Ahmednagar, and Saugor; Jubbulpore and ‘rimul- 
gherry ; the species being collected in each of these places off horses, 
The epecies chiefly infeste the ears of horse, ass, ox, anc not infrequently 


human ear in Mexico (Nuttall et af). It is very common in the various parts 
of the United States, 
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Ornithodorus lohorennis Neumann. 
Neumann, L. G. (1908). Arch. de Porasitolerie, XII, p. 17; Nuttall e 
af (1908). A Monograph of the Irodaiden, p. 00. 


Montgomery first collected the ticks in 1906 from Ovis aries in Lahore. 
The species has since been reported from — 


Sohawa (Punjab) off cattle and Peshawar (N.-W. F. 2.) aif sheep. 
The species appears to be restricted to north-west part of Indin. 


Ornithodorus papillipes Biruln, 
Birula, A. [1895]. Bull. de Paleo. Jeup. des Se. de Si, Petershourg, ser. 
5, IT. (4), p. 354: Nuttall ef af [1PG6). 4 Monograph af the feedotded, pe. 80, 


The species ling been collected from Murree Hills and off dog and cattle 
in Punjab os shown in the collection at Muktcewar, 


Birula's specimens were collected from Caucasus by Motschulaky, Nen- 
mann, however, considers this species a synonym of (, tholemne, 


FY, Deodistne 

feodes acutitarsus (Karsch), 

Karsch, F. (1880). Mittheil d. Minchener entomol. Vereing, Johrg. [V, 
p. 142; Sharif (1028). tee. Ind, Mus. XXX, p. 236. . 

Neumann recorded the species from Sikkim and Abor country (Indin) 
in 101 (Nuttall ef af). The species has been taken off ox by Sharif in Miri 
Hills (Upper Assam), suc Nuttall recorded ite occurrence on a man from 
Salween Valley (Tibet), 


Ieodea ricinus (Linn.}. 

Linnaens [1746], Pena secon No, 142) fateme [1758]. Sipstenns 
Nalurae, Mth od., p. 015; Sharif (1028), Rec, Jae, Mus. SOX, p, 258, 

The species has been known to prevail in India in the following places :— 

Kashmir olf clog, inetel Kangra Valley {iver Buareri Liulees) alk shoop. 

The species prevails almost all over the world and lias been known to feed 
on & ninber of hosts such as cattlo, horse, tiger, mouse, lizard, ote, 


Ieodes getivietes Buping, 
Newnan (1910). foe Pierrcioh, AAVI, pp. 220; Sharif [1928], 
ftec. Ind, Mus, XXX, p. 237, 
This species his oo fir been peoordod im Indin proper from the onder. 
mentioned places :— 
Pashok in Darjeeling District off Eprmys rnufescens. 
Kobo in Abor country off Scirus erytineus infermedios, 
Kohima in Naga Hills (Assam) off squirrel. 
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Jrodea japonensia Neumann, 
Neumann [1904]. Areh. de Porestlolopes, VIII, pp. 455459, 


This species is being recorded for the first time in India from Mukteswar 
off a barking deer (Cervnlus awreus) locally known as * kakar ', 


This species was createcl on the strength of one female specimen collected! 
in Tokyo (Tapani) by Harman in POOL, 


Hoemophyselis sepceitt Sliarif. 
Bhavif [1028]. #tec. Jnl. Mus, AACA, p. 245, 


Sharif created this species from two females taken ot Abottabad 
(Ii.-W, F. Ph off 1 grou, 


Haemonhyaalis acne Slik, 
Sharif (1928). Ree. Jad. Mus. KOCK, p. 246. 


This epecies ina been created by Sharif from threo females collected by 
Sunder Rao at Bhowali (U, P.) 


AHaemaphysalis mon bpeniertyt Nuttall, 


Nattall and Warburten [05). Jebs, Tb. 3, pp. M-387 >; Bhorif [28], 
Ker, Ind. Mus. KAA, p. 248, 


The species lin & withe range of cistribution in the hilly arma of Northern 
odin and has been known to peresitiae comestic animals. The following 
reeords are taken from Sharif :— 


Usdied Provinces —EBhim Tul, Bleswall. 
Pajoh.—Eclow Bhoagu, Kosauli, 


Hacmaphysalis fava Neumann, 

Nuttall and Warburton [1015]. Tiehs, I. 3, pp. 405-410; Sharif 
[its]. Rec dine, Mus, AAX, p. 250. 

The species has beon recorded from the following places :— 

Cyuted Proevrmces.——Bhowal wool Mukbeswar; Milas, 


At Moktewwar collection from 192! to MRM the hogt-list aiowed te Ise 
the hill bull, dog, fox, jackel and man. 


Heemaphiysalie tertoris Nuttall aad Warburton, 

Nuttall and Warburton (1915), Ticks, Pt. #, pp. 410-411 ; Sharif (12a). 
Ree. Dna, Mos, AAA, p. 261. 

Only males of the species are known and have been reearded from Farambi- 
kulam (Cochin) off Nilviri wild goat, and Bhowali, (WU. PF.) off cattle. 
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Alremaphysalis birmaniac Bupino. 


Nuttall and Warburton (1915), Tete, Pe. 3, pp. 415-416; Sharif [1928], 
Fee. Piet, Mua, RAK, pp. 253. 


The species is restricted! to the Eastern Himalayas, the localities ro- 
eorded by Sharif being Sadya in Lakhimpur District (Assam), ancl Pashok 
in Darjeeling District (Bengal) off dizer 


Aaemaphysolis hystricia Supine. 


Nattall and Warburton (1915). Tieka, Pt. 3, pp. 422-490: Shavif [128]. 
Ree, fad, Mus, XXX, p. 204, 


Shanf recorded the species for the first time in India from Abor country 
(Assam), Nagalbern in Coalparn District (Assam) off tiger, and Darjesling 
District (Fengal). 


Horemipkyeotia branes Neumeart, 


Nuttall and Warburton (M5). Pieke, TH. opp. 4243: Shui [1028], 
Ree, fad. Mus. XXX, pp. 257-258. 

The species has heen peeenled from the varios a af [relia ane from 
a number of domestic and wild animals such as enttle, goat, cog, buffalo, 
horse, tiger, deer, ete., sg will be soon from Sharifs paper. 


From the collection at Mukteswar, the only new records outside the pro- 
WiROES given by Shard Seen to be thee ef Alysone iaial Hychorsbond. 


H. biapinosa var, intermedia Warburton and Nuttall is not ao wedely 
distributed, being recorded from Bihor and Ovisaa, Central Provinces, United 
Provinces, Miudras aaucl Bombay. lt uaually attacks wild poimale bot has 
aloo been collected from cattle and doy (Sharif), The Mukteswar collection 
contains specimens of this variety taken off cattle. 


Hocmaphyedtia pire Newman, 
Nuttall and Warburton (1905). Tiebs, Pi 4, pp. 455-457: 
[lors]. Bee. dnd. Mus. XXX, p. 200, 


The species has been known to prevail in Satpara in Port District (Orisen), 
and the collection at Mukteswar shows its cistibution ba Mysore where it 
was taken off enttle, 


Sluurif 


Heemanhysalis aculeata Lavarra. 
Nuttall and Warburton (1915). Tiels, Pt. 3, pp. 4042; Sharif [1028], 
Rec. Ind, Mus, XOX, po. D1. 


Sharif observed a single male specimen of this species from Bangalore 
(Mysore) which was taken off a man, 


Hoemaphyealis spenigers Nenrmann, 


Nenmann [1010]. Ann. Sei. Nat. (9), XT, yp. 174-175; Sharif [1928], 
Fee. Fnd. Ave, XXX, ye. Bi. 
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The ooourrence of the species las been recorded by Sharif in certain 
localities under Gombay, Madras, Central Provinces ond Orissa ond the 
epocies was mostly found to be associated with bullock and buffalo. 

Aasrnphysalis feacki (Andou), 

Audowin [1827], ‘ Deseription...... le Grand", od, 2, RATT, Zoologia, 
pe 428; Sharif (1028). Bee. Ind. Mes. pp. BA. 

Sharif records the species from Bihar and Orissa off leopard and wolf 
{the latter was shot near Kodarma in Hazaribagh District), 

Af, feacke var. indica Warburton is more common in India, being recorded 
from Bengal, Madras, Bombay, Central Provinces, Orissa and United Pro- 
vinees (Sharif}, Tt usually infests wild animals bat may ottack eattle, dog and 
goat, 

Tn Mukteswar collection the species shows ag ite host the jackal. 

Hoemaphysalta wellinglont Nuttall and Warburton, 

Kuttall and Warburton [1915]. Tick, Pt. 3, pp. 479-492: Sharif 
(1923). tec. Zn. Mua. XOX, p. 268. 

Sharif gives the following distribution list :— 

Ganhati (Assam) off a cock, and Andaman Islands, 


Aaemaphyzalia compenniefa Warburton. 

Nuttall and Warburton (1915). Tieks, Pt. 8, pp. 491-493: Sharif 
[1928], Mec. Ind. Awa. XXX, p. 269, 

The species has been recorded from Satharangapara (Travancore) and 
Kodarma (Bihar). 

Haemaphysalis choprai Sharif. 

Bharif [1928], Ree. Ind, Mus. XXX, p. 270. 

The species is founded ono single female specimen off a wolf shot near 
Kodarma (Bihar). . 

Hacmaphyealia cornigera Neumann, 

Nuttall and Warburton [1915], Ticks, Pt. 3, pp. 500-504; Shari 
(1928). Mee. Ind, Mus. XXX, p. 272, PD ie : 


Sharif records several specimens from Chittagong Hill Tracts off snmbhar 
doer and dog. His record of the species from Kachugaon (Assam) also taken 
of simbhar, is from Mukteswar collection, 


H. cornigera var. anomala Warburton bas so far been rencedad: § 
Bibar and Orissa off cattle, buffalo and wolf (Sharif). oe 


Hhipicephalus sanguinens (Latreille). 


Latreille [1506]. Genera Crustaceorum ef Jnser! pedieiecas 
[1928]. Rec. Ind. Afua, XXX, p. 279. m él Jnseclorum, I, p. 157: Sharif 
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PURNENDU SEN 13u 
Té is a chief porasite of dogs. Mukteawar collection shows the looali- 
tics of infestation as follows :— 
Bengal—Caleutta off bullock, 
Assam,—Gauhati off dog. 
Biker —Purulia, Puasa, off deg. 


Cnited Provinces—Mukteswat, Babugurh, Mecrut, Bhim Tal, Kumaci 
Hills. 


Paunjab—Rawalpindi off dogs; Sialkot from human bedding. 
Kashmir —Jammu. 
Siad.—Rarichi off dog. 


Sharif states that the species occusionally attacks cattle, horse, donkey, 
goat, wild boar, bear, fox, ete., and is widely distributed in India. 


Rhipicephalns hnemaphyertoidea Supine. 
Supine [1897]. Alte, Soe, Veneto-Trenf. Sea, Nat. (2), TT, op. 24; Shor 


[1928]. Ftee. Fd. Mus, XACK, pp. 2EE-25g, 


This species as represented in Mukteswar collection has been reconled 
from the following places :— 


Bengal, —Sahebganj off goat. 
United Previnces,—Mukteswar in lima hokttation and off Pine Morten 
Enbugoch off sheep. 

Sind. —OF horses, 

Bombay, —OF entitle; Mahobaleswar off dog. 

Berar Of enttle. 

Of theas records Sahebganj in Bengal, antl Sind and Terr are new 
records to the long list already appended by Sharif. This spectes is of wide- 
aren eccunenes, and attacks both wild and domestie animals, 


Boophilus quatralie (Fuller), 

Fuller [1899]. Queenslend Agri, J. 1V, p. 392; Sharif [1928], Mee, 
Inal. Mus, RM, pp. 280. 

The species is a major pest of cattle in India, and is represented im 
Mukteswar collection from the following loralities -— 

Hengoal—OlT cattle. 


Asson.—Bhowanipar off heifer; Shillong, Gaulati amd Mijjilignon off 
enttle. 

Cnited Provinces,—Muk teawor clF sil] balla and nest of BDO, 

BSihar,—Bankipur off cattle. 

Central Provinces.—Jubbulpore off cattle. 
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Punjoh,—Murree off cattle ; Rawalpindi off bullock. 

Central Midi. —Mhow off entitle, 

Kashmir.—Jammu off cattle. 

Bombay.—OF enttle ; Salkode and Nilkode off bullaloos. 

Alderabod.—Sitarampet off enttle. 

Berar, —OF cattle, 

Amongst these records Hyderabad, Berar and Kashmir appear to be new 
additions to the existing list already furnished by Shovif. The spocies lias 
been recorded before from buffaloes, 


Roophilus annulatus subsp, crlearates (Birla). 

Nenmoann [1911], Dos Tierreich, RAVI, pp. 48; Sharif [1038]. Mee, 
Fad. Mus. XXX, p. 200. 

The species is represented by one lot only in Mukteswar collection which 
was taken off cattle in Mysore, To addition to this Sharif records tho species 
from cattle and horse in Coorg, 


Dermacentor muvatna Supvine. 

Buying (Usa7]. Ans, Sie, Veneto Tred, Set Mat. (2), LU, ji. SEG ; Shari 
[1028]. Ree. fd, Mus. AAXN, pp. 206-207, 

Tn Mukteawar collection this species ia represented by owe lot of specimens 
from Gonda (WU. 7.) taken off Weicrsna tercintua. 

Tt normally attacks wild animals, and Shanf hos given o detailed list of 
the localities including Assam, Bengal, Orissa, United Provinces and Bombay 
from where the species has been recorded ao far, 


Novomime menatragwm (Nuttall aud Warburton), 

Nuttall and Warburton (18), Pro Combridge Phil. Soc, ADV, pp. 
414-416; Sharif [1023]. Rec. fd. Mus. XXX, p. 00. 

The collection showing this species at Mukteswar is from Malinhaleswar 
(Bombay) taken off dog in kM, The species ling previously been recorded 
from Bengal (Chittagong; ports of Midnapore District), Bihar and (rissa 
as also from Bombay (but in the latter Presidency from on unknown host). 
Dogs, cattle, buffalo, horse, cambiar and tear have beon known to meh as 
hosts, 


Afyolonms aegyplioia (Linn.), 
Linnacus [1768]. Systeme Nolvnve, 10th el, p. G15; Sharif [12a], Hee. 
Fad. Ms. XXX, pp. 305-200, 
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The author has observed this species in Mukteswar collection from the 
following localities :— 


United Provinces —Mukteswar, Allahabad, Babugerh off bulls, again from 
the latter place off horse and fowl; Cownpore off enttle; Bhadri 
and Btah off gonts. 


Punjol.—Lahore off cattle. 


Hombay.—Kumblieri, Bombay off cate; Benkathi off slveep ; Bombay 
Off ltifalo, cont and horse, 


Central Jnodia —Mhow off cattle. 

Ayiar, —Banki pore, Gaya of entile, 

Cereal Provinces —Raipar olf catthe, 

Aixdentead, Sitaram po oF eatife. 

North: Weat Frontier Procivce —Peshowor off centile 

Berar— OW cattle. 

Boreda,—OF cattle and horse, 

Sotd.—RKarachi off cont ane horse. 

Delis —OMT hora, 

Along with Booplitve wuvaidis (his species forms one of the serious pests 


of Indian cattle. ‘This species tins also heen recorded from Madma by 
Sharif, 

Of the three sub-spectes under Aathewea cenepliom, wis. drcnedinii 
Koch, tsaaei Sharif and ferocedind Shanif, only teeeei haa been represontod 
in Mukteswar collection which was from Babugarh in Meerut District (UT, 7). 
the host being not reoondedd 


Abyalominn i fiptioninarea) Hirseti at sliat if, 

Sharif [1028]. Ree. Ind. Mwa. KX, pp. FLT-ALS, 

This species along with its variety dreripenetatea Sharif has been deaerih- 
ml by Sliarif, and a long list of ite distribution in the oounkry civen Ly tun 


author ramets in Bihar, Orissa, Central Provinces, Madras ancl Hombay, 


The species has been mostly recorded from domestic animals such as cattle, 
buffalo, dog, goat, horse, ete, 


Hycktnme (Hyelomina) kemeri Sharif, 
Sharif (1028), Bee, Il, Mas. XXX, p. 320. 
This S]x ies £8 represen tesl in Mukteswar collecbion hay a apecimen — 


Sialkot (Punjab) which was foul an i awhile lying for this yours, Sharif 
records this species from Faridkot State (Panjab) off pont, 
Other localities on record are variously distibuted in Assam, Bihar 


Crissn, Utter Proavinecs awl Gentral Provinere (Shankh. 
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Amblyomma infegrum Karach. 

Robinson [1026]. Tieke, OW, Pt. 4, pp. 111-114; Sharif [1928], Fee, 
fud. Mus, XXX, pp. 324-326. 

This species has so for been recorded from Orissa, Bombay aml 
Madras andl in Mukteswar collection evidences of the species being collectes| 
from pig and buffalo exist. Its chief hosts appear to be cattle and buffalo, 


Aimiylonina sapite Neumann, 

Robinson [1926], Ticks, IT, Pt, 4, pp. 189-186; Sharif [1928], Ree, 
Ind, Mus. XXX, p. 326. 

The species has been recorded only from Baradight in Jalpaiguri District 
(Rengal) off tortoise. 


Anlalomme sublacre Neumann, 
Robinson (1926). Ticks, 11, Pt. 4, pp. 244-247; Sharif [1028], Mas, 
fnd. Mus. XXX, p. 340. 


The distribution of the species is known from certain localities in Bengal, 
Contral Provinces, Punjab and Bombay and the species is especially reatrict- 
el to Manis, Nicoria and Vesperugo. 


dmiylomime testudinartiom Boch, 

Robinson [1020]. Ticks, 1, Pt. 4, pp. 253-257; Sharif [1088]. Ree. 
fod. Miva, XXX, pp. 932-343, 

The author has encountered the epecios in the collection at his disposal 
from JAissam off Nellore cow and from Kalnin (Assan) off timer, Tt thos 
infeats both domesticated and wild animals, Besides severnl places in Assam, 
the species has been known to infest various localities of Bongal, ag alee Kanara 
District of Bombay and Coorg State (Sharif), Tear, buffalo and goat are also 
probably attacker. 


Amblyomma hebreenm Koch. 

Robinson (1926). Diels, IT, Pt. 4, pp. MOd-107. 

This appears to be an entirely new record as far as the literature at the 
author's disposal shows, and has been collected from Kalain (Assam) off tiger, 

Apencmma gerooisi (Lucas). 

Neumann [1809], Mem, See, Zool, Freee, MIT, pp. 182-185; Shon 
[028]. Fee. fad. Afus, XXX, p. B47, 

Sharif lias recorded the presence of the species throughout the whole of 
India, its chief host being Varanus; Naia and Zamenis snakes are also fro 
quently attacked, The species thus is not of ceonomic importance. 

Aponomma gercaist var. lncast Warburton. 

Warburton (1910). Parasifel. ITT, pp. 406-407; Sharif [1008], Ree, 
Jud, Mua, XXX, pp. 339-340, 
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This species ie widely distributed in several proviness of Indim ancl nor- 
mally attacke the different snakes such ag neers nucowe, aa shown in 
Mukteswar collection (this being obtained from Calentta), Naia, Python, 
Vipera, Bangarvs, ete. It also attacks Vararms, 


Anonnnmea laeve Neamann. 


Neumann [1890]. Mém. Soe. Zool, France, XI, pp. 10-101; Sharif 
[1025). Rec, Ind. Aus, RAM, p. dl, 

This species has been taken off cobra ond rat snakes, like the other mon- 
hers of the genus, and recorded from Maohabaleswar (Bombay) and Cotmba- 
tore (Macdras}. 

HOST-PARAS Lr E LIST 
Hest Parmnaites 
Man (Have sapiens), Foods mettre, 
*Hoemopionrlie ove. 
A, getlegta. 
Jernimcesifer anneal. 
Hiipicenielua ioemanhyaenlovdes, 


Citile (Roy iadicual, "Oraihelorin papelliper, 

O. garignn. 

frelea eciuliinntad, 

* Hocnaphyeatia faer. | 
"H, baapinie. 

“A, Disa Giternieslin, 
° HT. porpa. 

HY. asilponeryt, 

A fortuna, 

Hf. apamagera. 

fit, deaché indie, 

At, oornigend andinalea, 
Siiijpacenhinlas rupee, 
of | dire noah aloes. 

“dion phated cadre, 
* Tieophiliun qunninldias calennal ia. 

AOE rune 
*Hoaloarin méagyptiicn, 

A neque eae. 

Hf. niegry ee ferozediiag. 

A, (Ayaloniine) fieseaini, 

AY Amasciid irevipmnefala. 

Af, (Hyalomaviae) unnri. 
"A rebeuiain featwedeencrnin, 
i frlegrany, 


This content downloaded from 
213.87.240.204 on Sun, 21 Feb 2021 15:37:01 UTC 
All use subject to https://about.jstor.org/terms 





144 A Cheek- and Host-List of Irodoidea (Ticks) 


Hosts Parasites 
Buffalo (oa firlvelizh, ® Hacuimpbiyedt ia fie pxisicapes. 
Ai. gpinigern, 
H., conalgera amornls, 
Rhipicephelus hoctiaphyantoides, 
“Hespidtae cinsinnlie, 
Sonoma peonalruuen. 
"Hunloiinia aeqypeinns. 
A, cegynhiura tara, 
A, aegypti Jeredini. 
A. (ifyelomocina) htsnriad. 
Al. (fyalometing) birsari. 


‘hibklipirin irfegrium. 


Slvengi (via Aries), ‘Ormitiodorue lalortsats. 

Jxodes ricinus, 

*Taemaphyaaiia bisinaga, 
Hf, Sundnni. 
A, teonigoneryi, 

"Thipitepladas hacuiaplswndoides, 
Hoopliue anstrelis, 

*"Ayalomna megyypal ciciit, 
Hf. cegyptintit leans, 
A. (Hivalonidsia) bara. 


Coat (Clagea Aireusl, *Hoermaglaonli diapiiogen. 
Hi, secetli, 
Hhipicepbalie sanguinea, 
"Ji. lasmaplyaaicides, 
Aoopliiia queitrodin, 
*Hyolorned megyyinn, 
A. cegyptium tanact, 
A. (otyolorenvtia) uae, 
A. huaioini brevipunetata. 
Al. [fyalemnina) isemari, 


* Ambiance. sp. 


Horse (kyu ia cutarlaep, 'rnitioterns racgadred 
*Hacnaphysolie bison. 
*Hiiioepiatine breneagiprloiies. 
it. soopnmrs, 
Tisophifua oustrelis, 


i, donnlelie anders, 
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Hovao (rier culrilaa—ontilel, 


iste hry ft ryan ceiaitel, 


Caumed [Cnet direineiinrics). 


Borking decr (Gervulwa IDLOEBL 


Sombhar decr (Cerrar wvieslor}, 


Cher dear. 


Bison. 
Pig (Sua donacalicn). 


Wilk bear (S'ue oriatafies). 


I log (Canis fanidioria), 


FPurnexoy Sen 145 


Parasites 
Noga tiniafrrian. 
"Huclorenes megeypaunini. 

AL cegigtiem toned, 

Hi, acgyplium ferocedini. 
"HT. (Ayaionenmtna) umori. 
Aacinagihralie bit pel cule. 
iinineplialue sanguinea 
Fi. hoernoplnypealoistes. 


Stunionren megypaur. 


*iraifdar ina mevignvyi. 
dtfizacepholua hoenarpelinealentes, 
Heophilia aural 
Afoahomaur meray pata, 
H. aeqgyplinm dromedarii, 
HY, aeqyntiien isade. 
A, (iyalemiina) hneanint, 


‘fonder Jo pen, 


Aecmoplyentis iepinesn. 


*Toremapinalia cornigera. 
Mesoriniba morrirasien, 

Ayolommen kwteatat Greetpamielirde, 
‘miityovared Heaafed arin. 


Hoemirplyentia biepines, 

FH. birmonice, 

Bhipiceplolua hemirplyentoides, 
Darniacsidor guration, 


Haemeapliyealia biepareerd, 


©] pabhyorered drahearinai . 


Ritpiceptaties samy, 
Fi. Aimesurphysnioides. 
Derieacenfor aural, 
Sesonriria mortar intl. 


"Arie perricts, 

"Orniliiedoria papallipes, 
ixoder ricinus, 

* Foouophyaotis Tove. 
°7, bespinaga. 
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Mews 


Dog (Cues faalicris}—ountel, 


Cnt (Felis tonestioo), 


Ta. ri Petia figs}. 


Fishing cad (Melis tiverriadh, 


Loopontd [Pett pores), 


isu (efavawe avaennes}, 


Wolf, 


Host-List of Ixodoidea (Picks) 


Parasites 

A, bispinede dafermedaa, 

AY. fearela. 

Hy, |errblgr. 

H. cornigers angele, 
*hipicephelen PARE GU, 
"H. Aeemopeyeelodtes, 
© Meecha HRerlalror. 

Ayolomims aegypti. 

H. cegyplinm teaved. 

Hi. (Habsuimiea) fivseaind. 

A, dwescina breviganiefofa, 

Al. (Apolo) Busi. 


Hoeiaphyaotia bieyamos. 


Hariiapliysatia Hutches. 

Hi, hiagiticsd, 

Mipiesialis doennglpealeides, 
Helou facade drevipiciette, 
AHyafoiona (Nunloneniia) iain. 


*hinklgammer feared. 


‘4. jebracwom. 


AL. integrins, 


Fiennrpeieeelia HORE. 
Hf lewet. 
iifipieenalin iaeneplyacloider, 


Deriiaeentor onnnag, 


Harnephyeatia Srey tilernredin. 

A idcephelua AEE, 

f. karenaphyanlvedes, 
* Qerupeentor erode, 

Jeannined eonainacion. 

Hunton aegis 

AY. (Afvertomaedaie) Aewavesiel, 
*Ambhninin ep. 


Hannaphyedtia feceli. 
HY. emiigarinata, 

Hf. chapen. 

if. cormigera anomplia, 


lipides hee ipod, 
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Hosts 


Fox (Fulpes vulpes}, 


Jackal (Chas ainteica). 


Pine Marien (Maries mariss). 
Sloth (Manis pentedantyta), 
Rabbit (Orictolagie cuniculi), 
Hara. 

Bquirrel. 

Hodge beg. 


Fowl (Gallus golius'. 


Plronsat, 
Boinkes (Colima, miingle, prytlion) mane] 


roptilos (Woranus, Cnlotes). 


Lectorss (Teafinto spy). 


(Nicorta fricarinafah, 


Parasites 


*AHieraniealia fac, 
dtitpicephatua SP eer, 
i. Aaenieplyacloiles, 


*Haemeaphgactia berehd tnd be, 
“Thipkephales hacnaphysntoides. 
“Ft. hasmaphysaloiden, 


*Rhipioepiolus hocmapliysalondes. 
Amblyormmes mublorve, 
Hocmaglgeatts brepindan, 
Mapicepihatvs Acemaphyarloides, 
Izedes pronulafua, 
Ayolomma aegypti, 


* Aros persica, 
Hozmopkysiis sellingloni. 


*Hyalomina aegypfiium. 
“Argos perstcia, 


F | Piniiie gervann. 
"AL, gorau fused. 


wl. doepe, 


Ayotoina syriacum. 
4lnityomma cliyppealotun. 
A. supine, 


Al, ateblineie., 
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SELECTED ARTICLE 


SCHISTOSOMES AND SCHISTOSOMIASIS IN INDIA 
BY 


G. D. BHALERAO, DSc, Pod, (Loxn.), F.Z.8., F.RMS., F.A8c. 
Hfelmintholosia, 


frpenal Velerinary Research Fnafituie, Mubteswar. 


[Reprinted from tho “Papers on Hebminthology publishod in coenmenorotion of 2: 
your Jubilowm of the Scientific, Edgenticomoy parol Becin] potivities of fhe Henares) Workor 
of Scianos KJ, Skrjahin, WM. Ae. Bet., und of Fifleenth Anniversary of the All-Union Inatubute 


of Helmintholegy" published by tho All-Union Lesin Arodemy of Agrisultarol Science, 
Moro. 


Atrmovest fortunately schistosomiasis has not much significance in re- 
gard to the welfare of mankind in India, it has nesomed panmeint impor: 
tance in connection with the health of domestic animals in this country. 
Compared with any other single group of parasites, seliistoromes rank fore- 
most in nndermining the health of various of our demestie animals, aml al- 
though the exact date in this connection are net available it will not be an 
exipgoralion to eay that they cause mach inconvenienee and harm to live- 
stock in India, and inflict considerable monetary Ines upon stock-cwners jn 
this country, In spite of this enormous loss, no thorough attempt has yet 
been made to bring together in a comprehensive manner all the maladies of 
domestic amimols in which schistosomes are incriminated, We eaunot, how- 
ever, deny credit in this direction to Montgomery who, working at this Inti- 
tite, published as ently as 1M two very comprehensive papers dealing with 
achistoeominsis of equines, enttle and sheep and discovered three new species 
of schistosomes. Since this pioneer work of Montgomery, there have 
appeared in. this eountry, particularky in tee Inst decade and a half, several 
valuable papers dealing with this group of parasites in relation either to do- 
mestic atimals or human beings, and the present opportunity is, therefore, 
availed of to give a short résamé of all the work done in this country on 
this economically highly important eroup of parasites, 


The earliest recon] of the occurrence of schistosomes im India was made 
hy Cobbeld, who in 1862, ata meeting of the Medical Chirurgical Society in 
London, declared that cattle and aheep in Jndia are infectedl with schista- 
somes. Four years after this statement, Bomforl reported the aecurrenee of 
Schisioooma haematobitm eges in the large intestine of two bullocks of the 
Transport Department destroyed in Caleutta, The dimensions of the eget 
were 0-17 mm. * 0-08 mm. 4. haemetolium has never been since recorded 
from cattle in this country and for this reason it ia thought that the caps 


( 149 ) 
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which Bomford observed in 1880 were those of Schistosoma indicum. 
The dimensions of the ege also cormeborale this epggestion, This wis 
followed by «a long interval of two decades which was noteworthy for the 
absence of any récorda of schistoaomes of domestic animals im this country. 
Tn 1208 appeared two memorable contributions from this Institute by Mont- 
gomery who deseribed Orinthobitharcia bomjordi and Schistosoma spindalis 
from the portal cireulation of cattle and &, indicum from that of the horse, 
donkey and sheep. Montgomery described all the symptoms and the patho- 
logical changes brought about by thees worms in their reepoctive hosts, He 
also recorded 8, bewie from sheep in Bareilly and Lahore districts. Hoe was 
of the opinion that 8, boris set up mo pathologttal changes in sheep, but in the 
infection of sheep with 8. indicum the alimentary canal from the pylorus 
te the margin of the anus is studded with amall areas of distinct punctiform 
haemorrhages. Our recent observations at this Institwte in the latter rea- 
pect are in keeping with those of Montgomery. In some arens in this country, 
particularly Sind, Punjab, Assam and Bihar, there exists a condition of 
ovines known loenlly og gillar or phet characterised by persistent ciarrhoea 
and oedematous swelling about the face. Examination of portions of intes- 
tine of sheep suffering from this disease received from Korochi revealed that 
the entire intestinal canal was studded with nodules which cowtaimed &chisto- 
soma indicum worme and their ova, Baldrey’s observations in 1906 at Lahore 
ales corroborated this fret. 


Tt has already been remarked that Montgomery described §. indicwm 
and &. spindaliz, and Bhalerao [1/2] published more important date reganl- 
ing the atructure and the variations occurring in these worms. Liston and 
Boparkar in 1018 worked out the life-ovele of &. spindolis by artificially infect- 
ing a kid with the fureocerous cerearia liberated by the anail, Judeplanerbis 
exnetus and by infecting enoils with the minveidin hatched out of the spindlo- 
shaped eggs obtained from a goat. Soparkar in 1021 published a detailed 
description of the cerearia of 8. spindalis. 

There exists in this country a peculiar snoring disease of cattle in which 
cauliflower-like growths are developed on the nasal septam. Malkani im 1932 
published a short note on the etiology of this condition declaring that it is 
o form of nagal echietesormingis. The same year Datta [1032] published o 
paper giving exhaustive details about the symptoms and the histopathology 
of the morbid tisaue, In the suceceding yeor Rao and Malkani [1993] pub- 
lished their own cbservations on the saymptomology and the histopathology 
and other aspects of the disense. The question of the identity of the para- 
site was taken up by three workers in Indin: Bhalerac, Malkani and Rao. On 
the ground that the species &. spindalia is subject to many variations Bholerno 
regarled| the nasal schistasoma a2 2 mere variety ols, spiidalis, haat hes, being 
averee to the principle of multiplication of varieties within the range of the 
same species, ahetained from assigning it o new variety nome. Malkani, 
however, acoomplished this and designated the tnasel schistosome as 8. 


{ This form ia used enoredy for the aake of conyenbere, 
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spidelis var. nasalis, Reo went a step further and regards the nasal schisto- 
some asa new species 8. masalis. It may be remarked hero that the writers 
in the west such as Moning and Pillere uphold Bhalerao’s view in this con- 
nection, One of the contentions in this respect is that it has been alleged 
that the nasal achistosome has been confined to the nasal at en, bat our recent 
knowledge on the subject does not substantiate this statement, A cnee fron 
Assim revealed a typical Napoleon's hat-shaped ovum in o section of the in- 
testine of a bull, Two more cases have been reported to the writer by a re- 
liahla worker in which tho characteristic ova were found in the faeces of the 
infected animals. 


Researches of Rao and Sewell have shown that the intermediate hosts 
of this nasal parasite have been James Inielos, J. aewninata and Indopla- 
norbis erustes. Two important larval stages of this parasite, wiz., miraeidia 
and ecrcaria have been described by Rao and the disease lina been artificially 
produced by him in enttle. The disense is also known to occur, although 
very niurcly in buffaloes and goats, 


Datta [1933] published a paper describing the nodular portal cirrhosis 
in enlarged liver of horses in Indin, causing persistent debility amd heavy 
mortality as due to ova of §. indicum, He yublished a report of eight eases, 
deseribedl the morbid neabomy of the various OFpins of the horse panel dis- 
cussed the methods of diagnosis and control of the disease, 


There exists in India a disease of equines, known locally ns Eumei, whieh 
resembles to a large extent the better known ‘condition of equine paraplegia. 
Matkani in 1033 reported the otcurrence of Schistosoma indicum worms from 
the liver and portal vessels of two Lumri ponies at Patna, He obtained en- 
couraging results by treating the umn ponies with sodium antimony tar- 
trate, On the basis of these two facts 8. indicum has been looked upon by 
rome as causing Lymri in horses. This fact, however, requires corroboration 
before it can finally be accepted, for cases ara known to the writer in which 
RoE SeenES were found but the animals did not show any symptoms of 
UT, 


Besides the animals referred to previously, camels also are infected with 
S. indicum. <Record of this infection has been made by Leese (1011) who 
obtained the worms from the mesenteric veins of a camel in the Punjab. 


Next in importance to the infection of domestic ruminants and equines 
with schistosomes comes the infection of pigs with these worms, Sewell 
[119] recorded the occurrence of a cerearia resembling that of &. japonicum 
in Jndoplenorlis ervstwa and Linnaer amygdalum in Caleutta,” Bhalerao 
(1934) deseribed male worma from the intestine of pigs in Caleutta which he 
regarded as a variety of §. jeponicwm, but since he is againat the principle 
of the multiplicity of mew variety names Ie preferred to designate the worma 

m the pigs in Caleutta as 8. japonicum, The main difference between thia 
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variety and the typical 8. japoniewm is that in the former the cuticle is tuber: 
culate while in the latter it is smooth, From his previous studies on &, 
eptndalis and Ornifhofalierzia fericsiantewm ond of the specimens from 
pigs in Caleuttn, he concludes that the nature of the cuticle is not of 
the specific significance. 

Rao and Ayyar in 1933 described a now schistosome from the portal 
veins of pigs in Madras which they designated as 4. swis. Theso authors con- 
sider that the eggs of 8. suis and those that were obtained by Chandler in 1026 
in human faeces ove identical. If this bea fact, the specific name 8. site | 
[Kao & Avvar, 1993) falls into the synonymy of &. ineornitum (Chandler, 
1] find gob Vike CerAG as imagined hey Rag axed Ayyar. 

Verv recently, Ruvo ond Ayvor (1934) have recenled &, avecgaiticn Chandler 
[Ayn 8. ewig Reo and Ayyvar) from the faeces of a dog aaffering from periodi- 
col dyaentery, which was brought from Jubbulpors tt “antral Proviness} bo 
Ootneamund [Nilgiris) for treatment, 


There are very few records in this country of the indigenous infection of 
hia with scliatosomies. Pawel [10%] reporter a case of a mative of Bombay 
whe liad never left the Tombay Presidency. Sewell (104) recorted a 
case of Schistosoma Aoewnefolion occurring in a private of the Ist South Wales 
Bomlerer’s. ‘The patient iad boon four yours in Fndia ancl had mever been ta : 
Ecypt or South Africa, Christophers and Stephens [1905] mention a ease of 
schistosoma infection ino Madras native who passed eees similar to tose of 


8, bowie but somewhat larger and aleo expe enid to be indistinguishable from i 
those of 8. Azermetobiim. Montgomery [1900] remarks that homan schisto- 
comes can live in this country. Chonadler [1020] reeorded the presence of | 


achistogome ova with a subterminal spine in the faeces of a man from Bengal. 
Aport from these few records teers hag been ne agthentic proof of the existence 
of schistostme infection inman in thie country, Several workers, however, 
have publisher fron time to time, a record of achistosomiasia among people, 
particularly seldiers or pilgrims whe had visited or atayved in areas of endemic 
infection: such workers being Hatch [1887], Powell [1903], Wardrap [1000], 
Croathewnit [1007], Milton [114 Curjol [1918], Survevor (1910), Franea and 
Mello [1921], Horkness [122] and Cullen [1924]. 

Milton in PL qanut forwatd the view that fiman sehietoaomiasas is in all 
probability endomic in India and yet has hitherto entirely escaped the notice 
of medical men practising in this country. This statement of Milton created 
some Slit ALOE the ecientisie in this eountry anil as an outecme of that there 
appeared in the same year three papers on the possible spread of echista- 
aomingis in this country, Sewell (1910) contradicts Milton and thinks tlt 
endemic achistosomingia ie net possible in [udia since the proper kind of 
molluscs do not exist in this comtry, Kemp and Gravely (1019) hold a view 
aimilar te that of Sewell anel farther meeord theje failure te infect smaiks with 
the miracidia of human sechistosomes in the neighbourhood of Hyderabad (Dec- 
can) and Secunderabad, Soparkar in 1919 after discussing the pres and cons 
of the question concludes with the remarks that the queation whether lawman 
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bilharztceia ts likely to sprend im India connot, in the present state of our 
knowledge, be anawered with any cegree of cortainty cither in the affirmative 
or in the negative, 


Besides the cases of natural infection dealt with so far, Fairley in 1027 
and Fairley, Mackie and Jnsudasan in 1990 tried to infect monkeys nnd 
giinva-pigs artificially with the cercarin of Seliafozome epindalis obtained 
from /ndoplenorbis ervefws and nso reault of this they discovered that monkeys 
possess some natural immunity by virtuc of which the development of cor- 
earia does not proceed beyond the achistozomula stage in them. In the caso 
of guinea-pigs they found that only the male worms attain full dovclopment 
while no female worms are demonstrable nt autopeay, They siggest that in 
these animals some host factor antagonistic to the development of femule 
schistosonws underlies the phenomenon of exclusive malo survival rather 
than initial unisexunl infestation. Two water-buffaloes were alao aiueccess: 
fully infected with &. apindalis by Fairley ond Josudasan (1927) amd these 
boffaloes developer Bilharzial pseucotuberctes in the liver within three months. 


Coming now to the work on larval forms, besides the references to the 
work of Soparkar on the cercaria of Aehiafozome spindalis ond to that of Rao 
on the miraciclin and cerenria of tee nasal schistosome, Soparkar [1921] deserib- 
ed from various molluses in Bombay four new species of Cercarta dombayenss 
and Sewell [1922] recorded four new species of apharyngeal furcocercous 
eercariag. Sewell [1090] published a very valuable paper tracing the evolu- 
tion of the excretory system in certain groups of fureorercous cercatiag, As 
a result of a very exhaustive study, Sewell concludes that throughout both 
pharyngeal and apharyngeal forms there is a marked tendeney for the more 
posterior flame-cells to undergo division hofore thoes that are situated more 
anteriorly, and in brevifurente cercariag there is a tenileney for the anterior 
daughter cells produced by the division of the flame-oell in the tail stem to 
inigrate into the distome body. In the same paper he also remarks that the 
suppression of the acetabulum and the consaquent production of a mondo- 
stome form has otcurredl on mote thin one cceassion aml on different lines 
of evelution, 


Tesides the sucessful vec of antimesnn anil coltumn antimony tartrate 
aa anthelmintics in cases of nasal echistosominsis mml fon, Fairley [1924] 
weed emetine hydrochloride and tartar emetic in cases of S_ apindalis infection 
of fonts and he found that emetine hydrochloride possess a maximal efficacy 
in the treatment of this species, In the same publication Fhirley made a 
atatement that this may prove to be the case in human bilharsiosia 14 well. 
Christopherson [1925] remarks that Fairley ia unjustified in considering that 
because emetine proved superior to antimony tartrate againat 8. spindals 
in goats it will prove equally efficacious in human bilharziosis os well, He- 
points out thatin Frirey’s own cases, emetine prove more toxic than antimony 
tartrate, and this is true for man aleo, as has been demonstrated by Kasr-cl- 
Ainy in 1923. 
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here is yet another aspect of the subject which has not been dealt with 
80 far and this is in connection with the work on metazoon immunity, The 
workers who deserve credit for having tackled this important branch of 
acience are Fairley and his collaborators : Fairley in 1925 and 1926 performed 
several testa with the antigen derived from the dried powdered livers of 
fndeplanorbis exstva infected with the cercuria of Schistosoma spindalis 
and as a result of these teste he bas drawn the following conclusions :— 


(a) The antigen which reaets with specific antibody in the complement 
fixation reaction for Hilkarzia is a lipiod or lipoidal complex of colloidal 
nature. 


(6) The cercarial alcoholic extracts derived from the infected livers of Inde- 
plenorbia exvetus is strongly antigenic amd will detect human schistosomes as 
well as Selistosoma spindalis ond 8. indicnm in goats, 


fe) Intravenous injections of aleohol soluble extracts of cercarin couse 4 
Mirked increase in the antibody content of the serum, but do not modify the 
course of the disease. Fairley ancl Jaandasan [1990] infected » large number 
of gonts experimentally and numerous complement fixation tests were per- 
formed on cach animal. Cercarial antigens of Schistosoma apindalis were 
used and the group nature of the cerearial antigen was proved for §. haemate- 
bium, §, mansoni, §, japonicom, &. bovis, 8. spindalia, and §, indicum. 


Fairley and Jasudasan in 1930 published two papers :—one of Lem deals 
with the seasonal infection of the anoils, fadeplancbia ecvatva, with the cor- 
carin of 8, spamdetia while the records of the experimonts depicted in the other 
point to the eonelusion that mmong ruminants alimentary infection with 
echistozomes is more important, since the contents of the rumen give an 
alkaline or neutral reaction, The schistosome cercarin ennnot survive tho 
normal acidity of the gastric contents in animals other than ruminanta, 


Finally, mention must be made of the work of Fairley and Mackie [1990] 
which deals with tho pathological changes which tho infection of &. spindalis 
brings about in the lost tissnes. They state that the bestons occurring prior 
to the deposition of ova include verminous phiebitis, involving the branches 
of mesenteric and portal veins, and toxic changes in the liver aml kidneys 
pecudotubereles and periportal cellular infiltrations also oceur in. the liver, 
Hepatic pacucotubercles, verminous phlebitis of the main portal vein and its 
intrahepatic branches, mesentertic thrombosis and peripheral cirrhosis oon- 
stitute the more common later manifestations. Although ege deposition 
occurs, mocroscopical lesions in the small and large intestine aro uncommon. 
Compared with other achistosomes the ova of 8. epindalis are less toxic, but 
the worms produce more phlebitis. The liver invariably contains eggs and 
the deposition occurs in decreasing frequency in the large and small intestine, 
lungs, mesenteric glands, pancreas and other internal organs, 
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ABSTRACTS 





The value of artificially dried grass, silage made with added molasses and 
AI. V. fodder in the diet of the dairy cows and their effect on the qualiiy of the 
milk, with special reference to the value of ke non-protein nitrogen. Watson, 
5. J. and Fesouson, W. 8. WJ. Aone, &et,, 26, 337-207, 1090). 


Ax experiment was corricd out to atuwily the nutritive valuo of artificially dried 
grits and of silagea prepared by two distinct processca, one with the addition of molns- 
eet which entails a fair degree of protcin breakdown and the other A. 1. ¥. silage where 
the prodean brenkdown i& himated, in relation to the yickd ond epaality of milk of dary 
cows, With special refercnee to non-protein nitrogen whee feeding value has long boon 
debated ipa. 


Four bots of four cows each were fed for a continuous peried of 17 weeks, one lot 
on tke comtral gation (ordinary winter ration) comasting of hay, roots end comocnleeles 
and the other three on artificially dried gross, molnssc| silage and A. 1. V. fodkber mepec- 
tively which replaced a considernble part of the concentrates, Tho rations had been so 
adjusted that cach supplied equal amounts of starch equivalent and digestible crud 
protem for mointenance aml milk production. The experimental foodstuffs were all 
of goo! quality, high digestibility, wilh o high proportion of crude protean monging 
fram 17 to 21 per cent of the dey matter and supplying half of dhe total digestible crude 
protein. in the ration. Arlitcinly dricd gras wos fed ot the mote of approximately 
8 Jb. and molossed silage aml ATV. fodder at 30 0b, por bond daily and these supplicd 
59 por cont, 314 per cent and £5 per cent of the total digestible crude preterm intake 
fo the form af feipreteln HiLAROTHIA Chnjsinide, bexkhe= the 14 per ccnk of tle alipes- 
tible crude protein in the form of nemprotein nitrogen compounds supplied by the basal 
ration, The control ration wos low in coratenc whilet the experiawontal ones nosed Ung 
caroteno intuke approcinbly, 


A sintisticnl analysis of mmitk end Iaetter-ft vickda, butter-fat poreentage nui live- 
weight changes of tho cows showed no sagnilicont differences botwoon the four mtions. 
The artificially drial grass diet led been the most efficient as regards ils effects om solide- 
not-fat content of milk and the A. 1. V. fodder tho least, The other two rateone ehowed na 
significant difference, The mean of all the cows showed a value just below that of the legal 
standard af 8-5 per cent solide-not-fot in milk ond all the mitions, execpt Use artificinlly 
dried gras, were below the standard. ‘The aatificially drick prom, molacscl silage and 
ALL ¥. fedder bad alee inerensedd theo carotene content in milk andl Gls the vitamin A 
potency to o level equnl to that of the pricing eeason for cows oy pasture, Artificially 
alricad grea) ot deo bowel feel, duel req@aced nan equal weiglel of nutrients in the fem of 
eoncentnntedl foodsdalis. 


Thus for milk production the digestible erude protein of tho foodstuffs, whether 
precnt in the form of non-protem compounils to the extent of F010 per cent of the ni- 
trogen ininke na in this experiment or as trav protein, lnc all boom wtilned. 


( 159 ) 
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The nutritive value of non-protein nibragen in Eese twe silnges proved high, at the 
levels fed, thus showing that digestible crude protein iso better moadure of the value of 
the mitrogen in thea: fel than either digedible trae protein or protean equivalont 
yaluca, [*. EK.) 


Vitamin deficiency diseases in poultry. Buewmsren, B. . (Pel. Med, 32, 8, p. 304), 


Wreot the development of pooltey indhistry, invalving 25 ib dows, intersahoation of 
proelaction, has arisen the necessity for providing mbqiate nubrition, and in this conned: 
tion dhe author gives a brie qumeary ef tho Position reganiing voriows avitnminoens 
in poultry. 


Deficiency of Vitamin-R, a lenat- andl lightresistant, fat-soluble, unanponifiable 
eomnproment of alfalfa or other green plants, produce o haemorrhagic corlition in young. 
chicks, ‘The haemorrhages nppear porticularly in the muscle and in the subeuila, aad 
gre naotiabed with on beereese in thee clotting Gime of die blood. 


Chicks fel on dicts te prodnee the wove comiition often show eroaion of the gixzatil 
lining. Experimenta have proved that feo lattor is dic te the dedicionoy of in fot-solubte, 
apontiable component of groom planta and cereals, “The dlinenen is very often noticed 
in ¢hicks kept on cemmon check mitioiee min! can be prevented or coped by supplying 
Ire aieunta of alfalin leaf-meonl, 


The vitamio-E templex consists of aoveral growtlpronvating factors imeluding the 
ani|-ncortie Vitamin 1, foun! in yeast, eer. liver, cereals nnd greedy fools, and the anti. 
pelingra Wwithamliels oF Ls. Vitomin-( his recently heen eyslit ipl inn Ub leet tires eoen- 
yanonte one of whicl 74 the ylow gros pigment Flavin ar Vitiroined: proper four 
in alfalia, whey oil eee white. Deticwnoy of Flavin produces imnporel growth, ema, 
cintion, dinrhess: and death in chicks sod adlereatitiee in turkey poulta ancl rate, The 
ater two factors are freter No. Ll (probably Vitamin Gy) of unkivewn sagnifieancd and 
factor Mo. 2, or" fiitrate factor,” which prochiecs dermatitis in obieks but not in turkey 
posalte or rats. 


Other Iess-understocd prowth-promoting factors of the Vilumin-E Complex are 
vitamin By, ond two others which, if excluded from the diet, produce defective bone: 
formation (micromelia) anil oneepholomalncin reepectively. 


Exchiaen of Viterin-A from the dick will praise mutritionas] nou and degenena- 
tive changes in thea epitlecliuns, Hierolsy rcmlering the bird more susceptible fio infeotion. 
Vitomin A is posed inte tho egg so thak high-prodocng bers require a plontifel supply 
of it in their ding, 


Deficioney of vitomin-D in the dict prouioccs in the prowing bird a type of leg weak- 
ness which recent investentions have vow to be nonlogous bo osteoqeorasis ond net ta 
rickets. Chicks ean utile the viluin-L af ania! sourey Lotter than thu derived 
from plonts. [M. ¥. M.] 
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Ovine bacterial encephalitis (Circling disease) and the bacterial genus 
Fislerelia, Ginn. D. A. (The Avafretion Veterinary Jewrned, 13, 2, 40). 


Ts hia pre ious eo COMMmunickteoms bo Bho Veboriinry Jaumel im PE] and 1934, 
the author hil desertbed an onecqhalomeclitis or “circling diene" in whoop in Mow 
Pon lamll, aRncin bel wok a Gon: [ee Eat perce ii: lancid lava sort in then jmil-benin, andl finel 
given the houlegion) oul eultyent chirneters of tle orptiniat. In the preeont arthele lie 
has placed the onfaniann vitor the gurus Listerein whieh lies boem only recently crenata 
[ (027 ] but is likely to aenane conekbernlely importance in veterinary and motion] scienen 
ne it is known to eae (vtel cliseaen in relents like ooblsits acl pulies-ples, awd ite aleiops, 
cattle, fowls ani man beings, In anpport, a review of literature i given which would 
be particularly vseful to workers interested in tho subject. 


Sino the divensn peacm bles lenupin iN] wt is distincé From 14, Gil lias prepasted for 
it the name “Ovine TEscterinl Encephalitis", anil lina jlo the encretive Tacit 
tnder the syppocies Easterelinn avis. 


The disee appous ta bn wile sprvatl amd limes lint Kt qearicl fron Hrikain, Auieiralin 
aml Amcdes. In New Zealac| it ecues oeig the onl of summer ml carly winter 
months anid i reaponsible for lewey lees, “The eigptome ore todiedtive of cneeplealiton 
andl inchude cirching movement. “I'he jure Leet i#, thon few daye, winihto to atinal mil clic 
qpuickly therenfter. AL aubopay. npet from the eeiigeril meninges and eloanky eepe- 
bro-gpinn! fluid no other abidemllitay can Io deter micniecopimslly, Histologinally, 
however, euffing "of blood vests and fori ol leaeemtic infilinttian, ofan containing 
tho ciaaktive aryunian, ame seen in the boa aml sapien cert. “The cerebral betaine apo 
eommen in the mad-brain and the causative orgonien can be isolated from this site by 
Leoculating: blead apie plates with aanpticadly teiturated nonteri, 


The cloudy cerebrospinal Muad shows a greatly inereaam (over 2,00) cells per cubic 
mim.) cell cout. 


The ovine organism is rapidly fatal, hy intravenous injection, Lo nalbtts, the ai bopeny 
reveniing acute meningitis and enaliury sce rotie feetin Lie liver, le both the sitantiona 
the injected! bacilli are abinnelont. 


Broth colfurce of the organi give aialssitaneccieely [1 ce.) into slop had no effect « 
given daily (10.c.c.) by stomach tube, proiuoed are Ul tieoal temperature wheel return 
bo normal after Wie first theo dinys; given intruvenously (2 to D6, ¢.), presbiced a bigh 
fever, up to DOS" F,, which eubaided after ferty-cight hours ; geron ibe tle cretial hrteory 
[i ce), produced ty peoal “circling leone " clinically ancl |sistoloeg pcs 5 nnd given ie 
‘traneally (1 ct.) produc) eueiorky poudtive reatilis, 


The notural mele of infection is belleverl to he eia Cee respimtory braet, ond in this 
eonnection larvne of Qealrs o¢ie ore suspected, 


The bacillus isolated ly Gill grows with ease one! equally sstiefieborily moder aerobie 
and anaerobic conditions, No exotoxin appoors id he formed A Hlirible form of the 
organism eouk) net be detected. In semum ogor slope cullen the bvaillos graalinally 
bonds to lesen the Grun-poative ehanerbor, 


Work in cunncetion with te epidemiolary ond immunology of the disease ia in 
dinnted. [M. ¥. M.]- 
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Viabiily of parasitic protozoa alter tha death of the host. Heesxen, f. (Am, 
J, ffyg. 24, p. 200-31 , 100}. 


Exaor nin on tho periel of vinhdltty of ouels bypooof peobemonn ofganiam imo deal 
hoek are wet available im likeratore, but thoy cee repre for assisting in the dings 
of specifin rei kestheiens, lia Det HAdcraianding al innareNiey renttions mil aleain the ¢libeora- 
jinn of effective publi henléh measures, “The nothte hae, Qierefore, eaeried oul experi- 
montis to determine the extent to which the costomary belie? that with deo denilh of 
jhe beat the harboured porasites clio cut, fe jiatiied, Tho weal difleulties in arriving 
at dingnosis deo to partial ac complete disintegration of parasites daring the dnderiin 
bobween death mnel aniopey, mt for instance in fatal cases of bumon dysentery where it 
mony not bo posse to decide whether the original incitamt of lesions happened to ba 
Eetemochs iisfolyti¢n or Golonttinm colt, and alao the poesbility of tho histological siady 
af the hewt-parnsite relationship bring vitinted duc to the migratory aul penetrotive 
action of puurneides im dong) tisewes, ae paw happen in amoeshinsia, have been mentionod. 
The mode of infection with himan earorvets andl with blowl-inlesbiting protozen and 
tho infectivity of parnstes lolped im the host's tienes or when voided outside the anhon] 
bey Jive been discussed. The contradictory results obtained in autopsioal auevey 
of intention! proton of man carried aut hy previews workers have been mentioned, 


Hegner'’s shodies were reeineted to proteemn mm Inkorntory timimnts, including rks - 
tinal protozoa of rete, guinen pips nil froga, molngin porosites in birds, nucl teypanceomes 


inrots. Howover, 18 (he auther pointe wnt, the oxperimentol methods adopicd by him 
are cqunlly applicable in experimenta wil banger animals, 


Fatcal ancars from einall inimals baving been found ta be positive for trichamenadl 
flagellates, Hie onimals were killel by eorvical shock. The caecum wea withlnvan theough 
an abdorinel elt, anal potions of the enecal eontentaextracted at varying time. A 


feceal pellet euliure mothe wos niloptert, anil ite resale ccostealled by direct cover-siip 


prepara ions from the enecol contents. Enoch time o portion of the moterel wos plumbed 


inube 1 to 3 culiure tubes, and the tubes were tested at the end of three lays, fad phe 
eeoral paterial wos examiner! fired every 3 hiaure and later at 24 ligurs' inferval, A 
counting method wae weed in the onre of Dalantilial eysts. ‘Trchemenod Angeilates 
remained alle and eitiplied on transference to suitable medi, after being in tho caecum 
af a dedl mat af 37°C. for 24 hore, at ream tempernture for 4 dave, and ot 6°, fer 13 
doys, Holantidial trephorsites were vinble in the enceum of dend guinea pigs nt room 
temperature oF rearigemitor for nit leost, 4 toy. Pig Ralanticlia when kept im Ranger's 
colution were vinhke at room temperatere for O dave. Intestinal protean, of frogs, 
Noctotherna, Qowina, Trichenonos aml Deremiie were found to lve wp to 20 days in dond 
frogs. ‘The ciliates were apparently lo neiatant thon Sogellates, Pinsmodiom cathe 
sien in cannries ia capnible of infecting after the bird hans been dene for 2 days, and 
Tringnniesonva fapget tomained alive in thee body of dead mis nt room tempembaro for 
x | dinya, fed at BC. for 1d dlnys, Tho parasites in «a dendd mt lonjat ab iC. were eyable 
af infeeting clean nite after 9 days, Furtlesr ihe mithor attempled ta demanetimte 


lee fiilure of the teypanecidel entibedy te appear eb the peak of infoction in dead rata. 
(8. 0. A. DA). 
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NOTE 


Far Eastern Association of Tropical Medicine 


lire Coxoness 


Tae Tenth Congress of the Far Eastern Association of Tropical Medicine 
will be held at Hanoi (Address “Igesante™, Hanoi, Indochine} from the 
24th to 30th November, 138, 

All licensed Mecical, Dental and Veterinary practitioners are eligible 
for membership. The membership fee for the period 14-08 ia £3 (or 
Rs. 40-20) and should be paid to the Local Provincial Secretaries of the 
Far Eastern Association of Tropical Medicine, to whom the names of members 
in their orens should be submitted. The members are also requested to in- 
form the Local Secretarica whether they propose attending the Congress. 
The titles of any papers which it is proposed to place before the Congress 
should be submitted to the Local Secretaries at an early date, Arrange: 
ments will be made for the reading at the Congress of any paper submitted 
by a member who ts unable te attend. 

The Ninth Congress held at Nanking in 14 decided that sections on 
Food Problems and Sanitary Measures with reference to Sewage and Garbage 
Disposal should also be added to the programme of the Tenth Congress. 

Further information may be obtained from the Local Provincial See- 
retarics or from Lt.-Col. G. Covell, M.D, D.P.H., DTM. & H., F.RLE.S,, 
TOL8., Director, Malaria Institute of India, and Local Secretary of the Far 
Eastern Association of Tropical Medicine for Government of India, Kazauli, 
Punjab, or the Honorary General Secretary, Far Eastern Association of 
Tropical Medicine, Parapattan 10, Batavia (Centrum) Java. 
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COBRRIGEN TA 


The Indian Journal of Veterinary Science and Animal Husbandry, Vol. VIE, 
Part i, (March, 2938), 


Puge 26, Table TI, 5th, 6th and 8th columns— 
Por * 100" rend § < 100% 

Page a1, Table LIT, 4th eolumn— 
For ‘50' read ' <‘50". 

Page 38, Table IV, fith column, last igura— 
For * 25" read '<c25', 

Page 39, Table V, drd, 4th, Sth and 6th colimne— 


For ' 50° read ' <c60'. 
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PUBLICATIONS OF THE IMPERIAL COUNCIL 
OF AGRICULTURAL RESEARCH, INDIA 


a 


{Prices ozo inclusive of packing and Indion posiage] 


a — 


1, Agriculture aad Livestock in Tndla 


TAR, | A bhinenthly journal of agricoltore ond animal hushordry for the general 
reader interceted in agriculture or live-stock in India ex (i Tropies. 
(Eatabliched 181. Bublishesl fa Fnmuary, HEnroh anny, July, 
Beplember and November, Drepaynble mubecripiion Re O or Ge, 
fd. por ansum. Pries per prt Pa, Dor de Ge). Volumes T to VIT complete 
ero available. 


2. Tha Indian Journal of Agricultural Science 


TAR, & A bhimesthly ecientifio fourne] of agriculture ona dhe allied eedemceon monty 
devoted to the pablication of the relts of origenol research neal fel 
experimonia, (Exiablidhed 180). Doblisbed in February, April, Jeune, 
Anigeut, October and December, Propoyelde eubecripiion The. 1 or 
S4e. por annum. Price por part Th door th. dd). Volumes I to VI 
complete ape ovailoble, 


4. The Indlan Journal of Velerlnary Sclence and Animal Hushandry 


IGAR. & A quarterly journal for the publication of eckntifie matter relating 14 tho 
health, nutrition and breeding of live-ateck. {Estalladed 1991. Pubs 
lished in March, Jane, September and December, Prepaynble subscrip- 
tion Fis. Dor De. #4, Price por port Ra, 2 or de Volumes] to VII 
complete are available. 


4. Scientiic Monographs of the Imperial Gouneil of Agricultural Reseatch 


ICA. 10+1 No. 1. Tha Fomgl of Iedia, Ge E. J. Butler, CLE. 030, MBL, F.S, 
ond G. K. Bink, Ph. D. (Pp. Prien Ta. 0.12.0 or Ta. 
ICAR. 10-2 Mo. 2. Life-histories of Indion Microlepidopicen, Eocond Exeies; Alucitidy 


(Piorophoride, Tertrsiin and Celechiladas), Ey 7 Galnbrigge Floteher, 
BN. FL, FBS, P26, [152 Brico Fe, 34.0 oF fe. Gd. 

ICAR. 10-3 Ko. 4 The Open Pan Syetem of White-Bugur Manufnoture, Dy Tk. C. Brivo 
tava, BSc. (1096, 2nd odition.) Prien Fe. 3-2-0 of Ge, Od, 

TCAR, 104 Ne. 4, Life-litones oof Indinn = Mierolepldeptera: Coane tire iia he 
Keoperustiin, By T. Balabrigge Flotcher, ILE, FiL6., FES. F-2.8, 
(1809). Price Me. 4-5-0 or Ta fat 


ICGAR. 10-5 Ho. 5, The Eomboy Greases, By E. 0. Matter, 6. 0, Th, DF, and ¢. 
MeGann, FLL.5, TWhustented by HE. Bhile, ( Lhady. Free Fla, 20. 12-0 
or J2a, Gd, 

TCA. ld-é No, &. Heimingh Parseites af Hho Domeationted Animala in India, Ey G. 0. 
Ehatesne, Me, (105). Prion He. 7-12-0 of Vis. dd. 

( 5 } 
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TOATL, TieT he. 7. Inituence of Marre em tho Wit Distas of Onjenwa indicia Epreng, 
ond the Teolation of Typra Resistant to the Diseom, Dy W. McHen, 
MLA. DBs. (Edin.|, F-L8. and F.J. F. Shaw, Ife. (Lend), A-RC.8., 
FLL, (1099), Trios Rie 244.0 or de, Bd. 

TCA. Wek sa. 8. The Sk Indveiry of Japan oth Reten on Observations in the United 
States of America, Englond, Fromoe ond Itnly, Ry C, C, Ghoeh, B.A. 
FES, (1O335, Price Ha, 4 or fie, fet, 

IGAR. 10-0 Ke. i. Mechanien! Galtivotien in Irdia. A Hatery cf the Lerge-reole 
Experimenta earricd owt by Burmal:Shell G4] Sierage onl Dbeiribat- 
ing Company of Teella, Del, By CO. TG, Wade. (1055), Frisco Ra, 
614.0 or Oe. Ged. 

TAR, 1-10 Ka, 10. The Spotted Bell-Worma of Cotton in Senth Gujarat, By B. P, 
Deehpands onl NM. T. Badkorny, GoAg. (106), Price Ite. &-14-0 
or fie, i, 

TGAR, 1-1 Ko. 11. Tnvestigntions on the Cours and Distridion of tho Norves supply. 
ing Loveter anguli tenpuli and Rieambotdeun morclea ond the fomm- 
ation of the Phrenic Nerve in the Ox, with Oberrvetions on certala 
Anatomical Diviathiona, Dy HN, Cholen Ayyanger, GuLVC. (1037), 
Price Tis. 4-10-0 of Ta. Sd. 


[eA bei Ko. 12. The Fungi of Indian, Supplement [.. By D.. Mundlur. (Jn ihe 
F'rear.] 


5, Miscallaneaus Bulletins of the Impotial Council of Agricultural Research 


{CAR 8-1 No. 1. Last of Publications on Indian Emtomelogy, 1000, By the Siporial 
Entomatlogiat, Pires, (1084), Thee Am D4or dae, def. 

ICAT, A: Mo. 2. List of Publications on Indian Entomology, 1051, Ey the Invperiol 
Enteanotegied, Praa, il 134). Price® As. © o¢ [fd 

ICAR. 8-3 No 2. List of Publicntiana om Trdian Entomology, 802, Bey the Ire perial 
Entomotegict, Fuss. [IH Frio Aa, 12 of le Sd. 

ICAR. 8-4 No, 4. Hoet Plant Index of IndoCerlencen Cocnidae, Ey 8. Ramachandran, 
LAg. and T, ¥. Remakrahna Ayyor, TA, FD, Fg, (1K), 
Price Tea. 1-10-09 of 2a, Dd. 

ICAR, 8-6 Bo, fi, List of Poblicationa on Indinn Entomology, 1830, compiled by the 
Imperial Entomelogiel, Pines, (15). Price As, fo Le, 

ICAT. &-0 No. 6, Heo-keeping, By C. C. Ghosh, BoA. FJB.8, (ord Edition.) (130), 
Fries Ra, 1-14-f ar da, dd. 

ICAR. 7 No. 7, List of Publictaizane of Irion Enéomotogy, 1054, compiled by tho 
Tmperial! Entomologist, Pom. (1905). Prien Re. 12.0 of Sa, 

TCAR. 8-8 Ho 8, Solecied Clinieal Article, Part 1, By G. EK. Shona, 6.7.7.0. ond 
Ri. Lo Keura, BLY .be,, MRIS, (1088p Brie As, 8 of 1d, 

TOA #9 No. 9. Stathethead Methods and thelz Application ta Agronomy +A hilo. 


prephy, By HK. Guba Rey, (1080), Price Fes. 2-2-0 or de, 
ICAR. 8:10 Ko. li. Disonees of Soparcane and Methods for thelr Control, By i 8. 
Sobramaniam, (]0Ri Price Bs. b-l4 or Be, Bal, 


ICAR, #11 Ko. 11. Tattea of Stenderd Espors of Mendelian Ratios, compiled by Suarn 
Singh Purowol, M.S, PhD, (Comell) and P. Krishna Rao, L. Ag, 
(1090). Price As. 12 oe Le. Bd. 
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ICAR., 8-12 Ke. 12 Lhe of Publicntmas en then Botany of Tsdian Crops, Fart. 1, fur 
the ported [928-32, Hy FE. D. ese, {SG}. Prict Fa. 4-0-0 or Oe. Sef. 

ICAR. 8:13 Ho, 12, Two Mew Stataatien! Tables bared upon Fisher's * i", Dy M. Vaidya- 
nathan, (1) Brie As. & or Ba. 

ICAR, Ald No. t4. Lie of Publications on Indinm Entomology [13], compiled hy 
the Treperial Entomologlal, Puan, (1087) Pree He D-de0 or Be. 

TCA. &- 15 Ko, 15, Selecied Clinical Ariicler, Fort 17, By G.E. Shorea, GLPV.c, 


FR. L. Kaun. B.V.8:., M.BALV.S. §. Ganopathy Tyer, O.aLVo0, 
G. 8. Khon, BiSe. and 5, Mangrulkar, We, RS, DAM. 
(Bom) (1997). Trice Ra. li or te 

1AR, 8-16 No. 18. Indian Grzing Conditions ond the Mineral Cenfenia of some 
Indiaa Foddera by F. EE, Lander, Mia. Dee, FDC, LA [1 
Price Ka, 3-14 ce be. Oe. 

TGAR, 8:17 io. 17. A Brief Survey of acomo of tho Inportant Gneds of Catlin India 
by Gol Sir vvthue Glyes, CE, CALG, FAW. FNL (iggy 
Privo Fs. 2 on de. Gh 


ICAR. & 18 Ko. 18. Milk Reerrda of Cole in Approval Daire Forma in India ley 
K.P. Kartha, (frothe res] 
ICAR, 8-10 Mo. 12. A Preliminory Annotated List of tho Fruit Pests of tha North. 


Weat Fronticc Peoviecs by Hem Singh Prothi, M.Se,. Ph.D. (Caniah,)|, 
FHL aod H. &, Batre, ge, Aso LT Df fn the Pree) 

ICA. &-70 No. 20, Report on an Enquiry mite the Cultivation of Cloves im Tilia bay? 
AJ Ko Wepna Narnia Tyor, ALA, (On tal i, Dig, Asti. (im ihe Pres.) 

ICA, & Bl Ko. 2, Tnvostigntion@ on the Gohl Sbomge of Mengoca by Dr. 0. 8. Cheoma, 
Tor, TV. Harreerlor, YfS6,, PIE, AJLDSec., and Sir. G. MM. heli, 
MSc, (fn dhe Pena.) 

§. Annual Report of tha Imperial Council of Agricultural Research 

ICAR. 12:41 Annual Teport of the Imperind Council of Agricultuml Research for the 
yours ITED) and 190-31. Price As, 12 or Le. Sa, 

TEAR, 12-32 Anoual Report of the Ineperial Connell of Agricultural Research for the year 
120192, Price Ju 6 or Bd, 

ICAR. 12:3 Anpoal Report of the Imperio! Council of Agricultural Research for the year 
1092-88, Trice As. Ger Bd. (Out of ateck.)} 

ICAB. 1234 Annual Report af dhe Imperial Council of Agriculiaml Fesearch for tho year 
1043-34. Pre De. 18-0 or Be, det, 

1CAR. 12-25 Ancual Fieport of the Tenperial Couneil of Apricullarnl Restancdh fer the year 
15, Peeo Re. 1 or da, Bal 

PCAR. 12-36 Annanl Heport of the Imperial Coane of Agriculium! Research for tho your 
1095-30, Price As, 24 or a, Of, 

WAR. 12-37 Ansuel Report of tho Imperss! Council of Agricultural Resoarh Jor the year 
[ea Prict Fie. 1-2 or Se, 


i. lculture and Animal Husbandry in India (called Review of Agricul- 
= tural Operations in India up to 1033) 


Roviow of Agricultaral Operntiona Is Tria, 1028-20. Prise Ra, 9-2-0 of 


IGAR. #20 
ha. Od, Poot of atock.) 
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IGA. 9:31 Review of Agnocolturnd Uprrationa in Iodia, 1020-3]. Trina Ra, 5 or Bs 
eT 


ICAR, 0-43 Review of Agricultural Operations in Indla, MG1-H Price Re. i-120 oF 
On. fal. 

Agriculiore: and Animal Husbandry in India, 1943-34 and [4-5— 
Fart 1.—Crop Praloetios. Teles As, 4-14-0 or Se 
Part. [L=Anonal Hushoniry. Free Re. | or ba. th. 


Agricaltare ang Animal Tushondry is India, |}935-hh. Prise Ba. 4-10 oF Ta, Sd, 


TCAR. 13-21-35: 
TAR, 19.835 
TOAR, 19°98 


8. Presogdings of tha Board of Apricultore and Animal Hushandry 


WAT. 2 Preeeedinge of tho Firat Meeting of the Animal Huehendry Wing of the Heard 
of Agmealtare and Animal Huehanedry held ot Mew Delhi fron the 2th to Fed 
February 1833, with Appendices, Trice Te 3-140 oF fi. fat. 


ICAR, 3 Proceedings of the Firet Meeting of the Crops and Soila Wing af tha Board of 
Agriculiane anil Animal Huehsndry in Indian heh! at Delhi from the 25th 
Febronry io the ral Morch 1095, with Appendices. Price Fis. or De. if. 
8. Miscellaneous Publications 
Whi. | 


A Teacription of the Imperial Teatitate of Veterinary Research, Mulcbeaar, ard 
ide Sy buehation, tha Ten pesrzal Velerary Sonem Tinatituts, Tnninnapar, By FE. 
Wome, F.RC.Y.A. Freee Rea. lade or 2s, 

ATEI.7.187 The Production of Cignretta Toboore by Fluc-eoring, By FJ. F, Shaw, (1-5. 
Tee, ARS. FAL. end Rrbl Bam, Jeep, Inet, Age, fea, Pun Bell, 
Bo, 187, Heprented (IS). Fries Ho, | or Le Od, 


TAR, 1G 4‘ Hardlbook of Stctisties for use in Plant Drecling and Agricultural Probless, 


Ly FL. F, Shaw, 0.1F 0. Se, ATS, FILS. Price Re. d-(-tor Te. ey, 


[CaAk. T Topart ono the Work of the Tinperial Gomegil of Agriqultural Research in Apply: 
ing Soronces fo Crop Prolactin im India, By Bie dedi Muss, D Bo. 
F.K.S. Prico Ae. 1-14 or an. kb 

TGAR, 18 


Teepert ca tho Development cf the Cnitde ond Dobry Indisgteles of India, By 
Harman C. Wright, 304A, 0.50, FD, Peres Fo, 1-5-0 of dy, Gal, 


Copies of the nbove poubliostions can bo Beal from — 


Tho Manager of Fublieations, Civil Lines, Deli ond from any of the Agents, a lot of 
whan will le fetes! ap the ineide phee of the fionk cover, 


Trorehintera ot residing bn Aska, Africa aril Awatralla dheald apply te the High Com- 
missioner for Indin, Indian Hoos, Abbevch, Landon. Friota incloado Indinn 
Poilage and pocking. 


Sefe— When indenting plese give enly thee eymbel preceding tha name of the prbliee- 
om, 
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ORIGINAL ARTICLES 


THE PROBLEM OF VITAMIN-A DEFICIENCY IN THE 
DIET OF FARM ANIMALS * 


nT 
K. C, SEN, D.Sc 
Oificer-in-Change 
ANTS 
FP. A. SESHAN, B.A. 


Assralont!, claro! Nivtrilion Seeteen., Frapoer ined Veleraueny Heserech Tirefitute, 
Fantnager, (7. P, 


(Teoaived for publication on Sieh May 1033) 


= aa cd 


[stop renas 


THe discovery of the fact that the proper growth, health and reprodue- 
tion of an animal involved other factors than a sufiviewey of eslerica and 
protein las shifted the centre of interest in nutritinnal studies from quantity 
to quality. Anon these necessory consatibwents of food, vitamins oenpies 
a& most important place. Although this suhatanee has now become deters 
minable by chernical and spectroscopical methods, our knowleder with regard 
to the requirements of the vations animals and the eonditinns favourable 
to its proper utilization is so limited that the adequety or inadequacy of 
a dict has te be judged hy clinieal ehservations unaly, 

The symptoms charactoristic of ovitaminosie: | ure manne dr lows well 
defined, Tb would, however, bo interesting te neice same rect wees on 
record. Fed on overripe timothy hay as solo roughage in addition to a 
mixture containing yellow corn teal, Tingeerl inet, soy vcl whet 
bran for about twelve months, four cove, meee live bo contagiona abortion, 
conalatently filed to have nermal calves [Converse ond Mr 1st}. A 
ration for pigs made wy of white comm, boeckwlient mirdlings, tankage and 
miners or whitt corm, cate, Tineeed] ofl meal, tankage and mincruts reentbed 
in serious aye troubles, poralysis, mepinitory trenhle and convulsions [ Lon: 
well and Weakley, Jr., 1932), A sow on o vitamins’ delictent dict gave 
birth to o litter of eleven pigs, all without aye’ «li [Hale t]. When the 
mother had rectived a diet shart in vitamin-A contont before tasting and 
during the first thirty dave of gestation, three litters of pigs worn bon with 
* Papo tot befero ths Sastionof Veterinary Bussared of tela jiu Cousecss, 


bell ja Culewtta, ELLE hy 1s, 
( 169 } 
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out eyeballs or with very serious eye defects [Hale, 1935), It was shown that 
on a low vitamin-4A dict, female mts were affected by a prolongation of the 
reatation period, with death of foetus in utero ond failure of the mechanism 
ok parturition, despite an abundant supply of vitamin-F (Mason, 1934, 1935). 
Rabbits, guinea-pige and albino rate developed xerophthalmin om a diet low 
in vitamin-A content while one monkey out of twenty-seven developed typical 
xerophthalmin with keratomalacia in both eyes [Hotler, Vid). An adveren 
effect on the prostate was seen in eight pre-paberal rate aged thirty days and 
eight post-puberal ones aged 1) days all receiving 4 vitamin-A deficient diet, 
The change was taken to indicate a failure mn the secrotion of the male sox 
hoarmmens, Tn five extreme aves of human malnutrition similar changes 
were also observed [Moore and Mark, 1930). On a rotion eonsisting of white 
corn ninety parts, fish meal seven ond mineral mixtare five, pigs, kopt in sunlight 
but with no pastor, aaueed to crow after lad diys and developed muscular in- 
co-ordination with epasmes, Inmoness, lochrymation, blindweas duc to uleer- 
tion, inflammation and congestion of the intestinal tracts and finally succumb- 
ed, White com in the diet intrxliced i vitamin-A defictency, since rats fer] 
on fb developed oplithoimin, lost weight ond died even when the diet was 
inmacliated and supplemented with five per cent yeast. Rat experiments and 
hone anlysis showed that the diet waa sufficient in vitamins 1i,, B, and 1D 
[Hostetler ef al, 1065], 


All the disorders mentioned above ar both ecorable and preventable 
by an adequate supply of vitamin-A, The liver being the store hovee for 
this moterial in the animal body, the best sourees of vitamin-A must mooes- 
sonly be the livers themselves or their extracts properly conccntrated, 
Kscarole, cod-liver oi), halibut liver oil and “ vogan” are some of such con: 
centrates, While these may be important as therapeutic doses for curative 
purpeees, to inelide them in the regular dietary of atiimals world mot be o 
practical proposition, Various investigations have, therefore, been carried 
out to determine tho suitability or othorwise of different vegotables and 
plants 15 vitamin-A supploments, 


CAROTENE AS THE SOURCE OF VITAMTN-A TH PLANTS 


Tt is generally known that while vitumin-A as such is mot available in 
plants, all green leaved or yellow rooted vegetables or plants contain various 
quantitics of carotene, the precursor of vitamin-A, particularly in the earlier 
stages of growth. It hos also been shown in an investigation on fifty-nine 
Plant carotenes that while B-caroteno was tho main constituent in all cases, 
o-corotene was also present in quantities varying from traces ta about thirty 
_ five per cent of the total carotene content [Mackinney, 1035]. The carotene in 
these plant searees is also convertible into vilamin-A in the animal syatem. 

[twas noticed that while awine, sheep, goats and rats almost completely 
converted their carotene in the feed inte the colourless witamin-A. before sborage 
or eecrotion, cattle were capable of conserving and secreting Heir vitamin-A 
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both in the form of carotene and as colourless vitamin-A [Hart and Guil- 
bert, 1933], In an experiment on cows it was observed that thore were small 
amounts of carotene and mach larger amounts of vitamin-A in the liver 
and milk fats. Ty feeding carrots, a rich source of carotene, at the end of 
winter feeding, both the vitamin-A and the carotene contents of butter in- 
weased [Moore, 1932], It becomes clear, therefore, that so far as animnls 
ire concerned, the problem of vitamin-A deficiency resolves itself into an 
adequate provision of carotene in their normal feed which consists of grains, 
milled products and forage crops, 


Many observations have been recorded to the effect that carotene 1s 
closely associnted with the pigments in a material, Yellow maive was foond 
to be richer in vitamin-A than white maize [Mangelsdorf and Fraps, 1931). 
Yellow corn and yellow corn meal seemed to be rich sources of vitamin-A 
while white com contained little, if any, It was also noticed that the soil 
and season had influences on the vitamin-A content (Fraps, 1041), Flour 
from wheat grown on irrigated lund had a lower carotene content than the 
flour from dry land wheat [Whiteside, 1931]. In five varieties of maize it 
was found that the yellow variety had a higher vitamin-A potency than the 
white ones. The correlation between vitamin-A eontent and colour wow true 
only with respect to the endosperm, the depth of colour of the pericarp being 
immaterial [‘Taknhashi and Masuda, 1035]. In studying the disteibution 
of carctenc in the wheat grain, it was also observed that the variety of wheat 
had a greater influence than location, season or storage. ‘The flour prepared 
in each case had a Jower carotene content than the whole wheat. Bran had 
the highest concentration of carotene, then middlings, secoud patent flour 
and first clear four, while the first patent flour had the least [Pifield, 10), 
‘The carotene content of twenty-nine varieties of whole wheat and seventy- 
two hybrid strains showed variations in two years of 1-66—3-80 parts por 
million and 1-80—3-60 ports per million. ‘This work also showed that the 
earotinoid pigmentation of wheat was an inheritable characteristic, some 
of the strains being homozygous and some heterozygous for this characteristic. 
The breeding of wheat of a given carotene content would thus appear to be 
possible [Worzella and Cutler, 145). 


Notwithstanding these studies om the carvtenc content of some coreals, 
prnin feeding as such hos not been considered a3 a souree contobuting to tle 
vitamin-A needs of animals, White com aad onts as the main feed of kids 
resulted in seriong avitaminosie-A [Longwell and Weakley, 1932], To a 
vitamin-A free diet of young mia a supplement of two grm. daily of English 
wheat, onts or barley was added from the twentieth day. The animals grew 
well for about three weeks and then loat weight nnd died. The initial stimulus 
to growth was attributed to the xanthophyll in the coreals and not to any 
earetene therein [Malimberg and Euler, 1936), A basal ration containing 
white corn, fish meal and inineral mixture caused a cessation of growth in 
pigs and later induced a severe type of avitaminosia-A [Hostetler ef al, Mkt5), 
The vitamin-A potency duc to the carotene in the butter of a cow fal on 
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white maize decreased from thirty per cent at the beginning of the experiment 
to one per cent near the end. With yellow maize instead, the decrease was 
from forty-seven to nine per cent only [Treichler et af, 1934). 


With regard to the seve bean ton, the avnilable data are conflicting. Tn 
freeh wove bean grown near Leipsig, vitamin-A was found in trices [Scheunert 
and Schichlich, 1995] while other experiments showed that the soya bean was 
so nich in vitamin-A that it could serve ag the sole source of vitamin-A for 
feeding growing rata [Lwnneve, WARE]. The carotene content of sova beans 
in Tnclio hes hoe estimate) ag Th international unite per 100 erm. [Avkrovd, 
Mae], On ale. ether Jeune, when the nace ofl menl in the grain feed of a 
dairy ration wes replaced by raw or cooked soya beans, the vitamin-A valuo 
of butter went down from the neighbourhood of 23 to 28 Sherman units to 
nhout Mite 18 units perm, The replacement of alfalfa hay by soya bean 
hay had also a similar effect (Wilbur ef af, 1935), 


Tt shoukt be mentioned here that vegetable oils euch a8 earthnut, gingelly, 
coco, linseed, mustard! ancl hemp seed oils were found to contain very 
negligible tracea of vitamin-A, red palm oil being the only exception [Rose- 
dale and Oliviera, M4. Lo T-Y, 1995), A spectrographic study of several 
verelnble oils in this country also showed that they wore all negative for 
vitamin-A [lo, 185). Vitemin-A boing a fat soluble one, the oil cokes 
that are generally used in animal feeding wonld not contain any significant 
amount of Us constituent. Lt is apporent, therefore, that te provide an 
adequate supply cf vitamin-A in the feed of animals in general and form 
etock in particular, a proper cheice of forage plants either as the main feed or 
as a supplement is the only possible method, 


Tt would be uaeful in this connection to remember that there are certain 
factors which affect the vitamin-A content of vegetables and plants in general. 
White, vellow, ornge, garden and field varieties of carrots, grown under 
greenhouse conditions, showed on analysis that the most highly coloured 
carrots contained §-0 me, of carotene per 100 erm. while white varieties yielded 
only L/S0th of this emonnt [Bills and MeDonall, 1932), The vitamin-A 
content of the outer creen leaves of lewherg letines was foun to he 34-6 
Ehermean units per gem, of beaf, while the inmer bleached leaves gave a con 
tent of 1 unit [Munsell and ikennedy, 15). A study of the variations in 
the enretene content of Kentucky bine grass, green growing alfalfa, carrot, 
ete., revenled the fact that green plants were very rich and dried or brown 
leaves very poor in carotene [Shinu ef af, WMG), The carotene content of 
the corn plont and ef the silage made from it was found to dopond upon the 
grocnness of the plant at entting [Kane and Cary, 1935). Veld grasa samples 
from Hechuainlind shawerl o lew comolene content at different seasons during 
two years. Only the fresh growth after rain was rich and thera was pro- 
eressive dctoloration ms the pasture dried a p {Myburgh, 1936}. 


Tt has further been observed that manuring had mo effect on the carotene 
or the vitamin-A activity of Cumba leaves and that under all conditions 
of rowing the carotene content decreased with the age of the crop (Sci. Rep. 
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Govt. Agric. Chem, Coimbatore, 1932-35), Vegetables had their carotene 
content markedly increased by a fertilization of the soil with nitrogen, plios- 
phate and potash. Irradiation by neon light of parsley, chive and spinach 
increased their yield and vitamin-A content [Pfutzer and Pfaff, 1035). 


Several attempts have been made to estimete the carctene content of 
some of the commoner pasture plants in their fresh groon stage. Timothy 
grasa contained 700+1% Sherman units per grm. of fresh material, red top 
308-410, smooth brome grass 300-27, olfalf. 200417, white blossom sweet 
clover 424 1 and 500490 respectively in the seoond amd first years, orchard 
grass 275+ 13 and menlow fesew 2+-18, Based on thease pegnite it has 
heen advised that dairymen could select any mixture of pasture plants adapted 
lo their partioular climatic and soil conditions without any risk of producing 
a vitamin-A deficieney (Woods, ef af, 1995, 1ai-a, 15-b), In making an 
catimate of the vitamins in the diet of pigs, the vitamin-A contents of air 
dried rye grass and sun-cured pasture hay have been pot down as 3,500 and 
1,000 international units per 100 grm. [Cunningham, 136). 


Viramrs-A REQUIREMEST OF ANIMALS 


We have so far concerned ourselves with avitaminoaia-A and the possible 
sources through which it ean be averted in so far os it relates to animal nutri- 
tion. The effect of providing the animal with its normal requirement of 
vitamin-A would just enable the animal to have its proper health, growth 
and production. It is, therefore, desirable to obtain an iden 08 to the nequire- 
ments of the various animals for carotene or vitamin-A for prophylactic and 
curlive purposes, 

To prevent and cure xerophthalmia in Tata on a vitniiin-A deficient 
tliet, it was found sufficient to give o daily dose of O-5to 1-0 ¥ of three diferent 
apecimens of carotene. Other workers found that 2 to § y were neccasary 
[Polak and Stokwis, 1991]. As oa result of studies on thirty-one puppies, 
depleted of vitamins’ by feeding, it was shown thot 114 U, 8. T) units per 
1 orm. of body weight were required before any appreciable storage could 
occur [Frohving, 1935]. The requirements of the fowl per unit of body weight 
whe observed to be mere than that of the mé for grow ty and maintenanes, 
Depleted binds of about 400 erm, weigat required about 0-05 me. of caro- 
teno daily, while fowls weighing 2,000 erm, had to be given 0-5 mg. For 
prophylactic purposes slightly smaller quantities might be suliicient, White 
Leghorns required thirty-three Sherman units per pound of live weight every 
day for meintenanes and €-3 onits to produce ome unit of witasnins A im 
the egg yolk, the yolk in an averoge egg weighing fiftean grm., cach grm, of 
which would contain twenty unite of vitamin-A [Cruickshank, |xt5), 


Piga on the other hand have been found to require only small quantities 
of vitninin-A, Ona vitamined free diet they continued in normal health till 
the third litter, Figs born at this stage failed to thrive on the same daficient 
diet, But young ones ‘born to normally fed parents grew up in preper condi- 
tion to the fattening stage, even on a vitamnin-A free diet. Groon fodder or 
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yellow maize was deemed a sufficient vitamin-A supplement, any further 
additions of vitamin-A concentrates to the ration being of no additional 
benefit [Sheehy, 1992). It has, however, been pointed out that a 100 Ib. 
pig should have the equivalent of four mg. carotene daily in its diet to satisly 
its vitamin-A requirements for maintenance and normal growth (Dunlop, 
1O38), 

In an investigation into the minimum vitamin-A requirements of cattle, 
it was noticed that animals receiving a small daily ration of eod-liver oil or 
alfalfa meal for two years showed scarcely any storage, the total reserve of 
the body being estimated at 200 mg, of carotene and vitamin-A, It was 
algo determined that the rate of depletion of this reserva was about 9 to 11 
y per kg. of body weight per day, For animals depleted till night blind- 
ness lad set in, the minimum daily dose to enable them to have a normal 
health and growth was found to be 26 te ‘Hb y per day per ke. of live weight 
[Guilbert and Hart, 1936). On this basis the approximate requirement of a 
1,000 Ib, bullock worked ont to be IL-7 te 14-85 mg. of pore f-carotene 
per day. THesides the above mentioned maintemaunce requirement, cows 
would have to seerete large amounts daily in their milk. The vitamin-A 
value of the best grade of cows’ milk was found to bo 1,000 rat unite per quart. 
It wes algo observed that only less than five per cent of the carotene content 
of the food was transmitted through the milk [Ruasell, 1933], In another 
experiment it was recorded that the cows milk contaiwed 2,500 to 1,600 inter- 
national units per quart and that more than 3-4 per cent of the feed carotene 
was never present in the milk [Russell ef al, 105). A biological estimation 
of the vitamin-A content of whole milk showed it to be abowt 454 international 
units per pint (Cunningham, 1936), When the carotene or vitamin-A inges- 
tion was low, cows scereted 3-3 per cent of the intake through ite milk and 
when on enrotene rich feed 1-3 per cent only [Garry ef af, 1836). 


STORAGE AXD UTILIZATION OF ViTamms-A 


Having considered the vitamin-A requirements of animals for main- 
tenamee, growth and health, it is natural to suppose that the excess amount 
in the feed of the animals would be stored in the system for wse in produc- 
tive purpeses, "This takes us on to the question of the animals’ capacity 
to store and the mechanism through which they eliminate this constitwent. 

Tt has been found that of the tetal amount fed to o horse abowt 70-to 80 
per cent of the carotene and 55 to (4 per cent of the xanthophyll were exeret- 
ed in the faeces, An examination of the dung pigments showed that they 
remained wochanged by the digestive process [Zechmeister and ‘Tuzson, 
14], Another experiment shuwed that the vitamin-A execas was mainly 
exereted in the urine as a degradation product, giving it an increased iodine 
roing [Bantos Ruis, 1935). 

Quantities of vitamin-A in the feed which escaped elimination through 
either of these channels should have found their way into the store of the 
body, namely, the liver, which is.also the seat of.carotene metabolism, An 
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assay of the vitamin-A contents of the normal liver of some animals auch 
as Oxon, puinea- pigs, rabbita, rats and dogs showed considerable variations, 
the liver of the guinea-pig being the least and that of the oxen the most potent 
[Simmonet e al, 1932]. Goat liver was found to have o reserve more than 
twice that of the bull liver and six times thot of rabbit liver [Ren and Sharia, 
1936). The livers of cows had about four to five times the vitamin-A contents 
of those of bullocks, while calves showed oo such difference between the 
sexta [Snder, 1934}. Eighteen-month-old rata which lad finished bree. 
ing were fed for about twelve weeks on o vitamin-A sufficient dict super 
imposed by a large amount of some concentrate. The vitamin-A concentra- 
tion in the liver at the end of this period was 18,000 blue units per erm. Put 
on to a deficient dist at this stage, the concentration fell down to 2,700 units 
per grm. in four weeks and in twelve weeks to about 400 units [Davies and 
Moore, 1935), Some beef steers reotiving throughout the summer a dict 
found optimal for storage purposes were changed to a diet deficient in vitn- 
min-A. Sixty-three, 121 and 282 days Inter it was estimated that there 
Wit © progressive decrease in the vitamin-A of the livers showing that Uhere 
was a continuous depletion from the amounts stored when they lind beon 
fed in exetss. The concentration of vitamin-A in the livers of cows rooviv- 
ing & rich ration was found to be approximating to that in ood-liver oil, New 
horn calves from well-fed cows showed only a low concentration of vitomin-A 
in their livers, although the colostrum was rich [Guilbert and Hart, 1034], 
Rats which had received vitamin-A to the order of 5,000 times the necessary 
minimum before and during gestation threw young ones with only small 
amounts in their livers. ‘These amounts could be slightly increas hy feel 


ing a diet to the mother which was rich in fat ax well as in vitamin-A [lhann, 
bik, 


Althengh it ling been shown that a high vitumin-A reserve tn the liver 
af ncow did net give rise to a high vitamin-A content in the liver of her calf, 
it has been shown by several workers thut it is immediately reflected in her 
milk and butter, The faet that the enrotewe and vitamin content of the fee] 
exert a considerable and proportionate influence upon the carotene and vita- 
min-A of the milk and butter-fat has been borne out by a large volume of work 
wherein studies linve been made with various concentrates ane rogetable 
and plant feed os sources of the vitamin-A intake [Moore, 1932; Fraps and 
Treichler, 1932; Copeland and Fraps, 1932; Watson ef al, 1933; Gillam 
etal, 1933; Baumann ef al, 1994; Fraps ef ol, 1004: Converse ef al, 1033 
Beceon, 15; Hilton ef af, 1995: Wilbur ef af, 1083: Treichler, 1995 
Steonsberg, 1936). 


During the course of the work on the effect of the feed on the carotene 
aid vitamin-A content of milk and butter, it was observed that the: breed 
of the saviienl wos also a factor in tranamitting the reserves'in the avatem 
through the milk. In cows kept under comparable- conditions, Guernsey 
cows’ butter gave © enroteno value af 78 Yy per erm, while Holstei in and 
Ayesdhire gave 4-3 ¢y per gem. ‘The vitamin contol ol the other hand 


wit tnly oT ¥ ii Gaistiieay® Tht iC was 1d: ry in the Gass oT thrtralstein . 
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Grown Swiss and Jersey cowe gave intermediate values [Baumann ef af, 1994). 
In 2 comparison between Holstein and Ayrshire butters it waa found that 
biologically both had the some total vitamin-A potenoy [Beeson, 1025). 
The butter-fate of Guernsey and Holstein breeds were approximately equal 
in vitamin-A potency but definitely superior to those of the Ayrshire and 
Jersey, The carotene contents ander winter conditions were, Ayrshire 1-46 
ing, per ke, Holstein 1-95, Jersey 2-05 and Guernsey 4-45; under summer 
pasture the figures were 4-7, 9-0, 12-1 and 20-5 mg. carotene per kg. of 
batter reapectively [Sutton amd Kenwiss, 1936). Another experiment. showed 
that the carotene and vitamin-A value of the butter of Guernsey, Friesian, 
Avrahire and Shorthorn cows were in descending onder (Gillam ef af, 1930). 
Tt has been suggested that each breed of cow would have a “ ceiling value 
above which it would not be possible to increase the vitamin-A potenay of 
its milk or butter [Gillam and Heilbron, 1934), 


CONSERVATION OF VITAMIN POTENCY OF HODGHAGES 


Tt has already been found that most forage plants in their fresh young 
atage yiold o sufficiency of vitamin-A to animals fed or praved on them. Tf 
an animal is, therefore, assuned of green feed a5 o major fraction of ita rough- 
ago, thon the vitamin’ problem in cattlo ceases to oxist. But, however, 
desirable it may be, it may not be possible under practical conditions of farm- 
ing to provide euch feed throughout the year. The problem, thins, redwees 
itecl? to a question of fodder preservation with a view to retain the caretena 
content of the plant at the optimum level. 


Ensilage is one of the methods of preservation which has been tried in 
this connection. In studying the effects of the feecl on the carotene content 
af butter, if was obeervedd that forty lb. of A.D. ¥. silage in the feed raised the 
yellow colour to o level comparable with that found on best pasture, while 
the vitamin-A content was cloubled [Gillam and Heilbron, 1022). Corn 
silage was found to be a valuable source of vitamin-A for feeding dairy animals 
[Fussell ef ef, 1035). ALT. V. silage mace from grass and clover or young 
alfalfa, were tested a9 suitable vitamin-A feeds do dairy cows. It was found that 
thirty kg. of the former and fourteen kg, of the latter guve adequate reaponse 
[Steensherg, 1906). Winter milk from cows fed on A. I. V_ silage was as 
high in vitamin-A potency as that of summer milk on pasture, namely, about 
three times that of cows fed on hay, concentrates and roots, The A. I. V. 
process reaulted in gol silage which preserved the carotene and vitamin-A 
contents of the green plants intact. Tt may alec be pointed out incidentally 
that while hay-neking destroyed the vitnmin-C entirely, in the A. 1 V. silage 
half of it was preserved (Virtanen, 19355). 


Hay-making is another method of fodder preservation which can be 
utilised for the preacrvation of the carotene content of fodder plants, The 
factors involved in hay-making ore so prejudicial to the retention of carotene 
or vitamin-A activity that much attention has been devoted to finding out 
tho best. process of Loy-m.abing to euit the viteminwd requirements af animals 
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Studying the effects of ultra-violet radiations on vitamin, ib wes shown 
by biological tests that up te one hour of exposure there was no loss, while 
after four hours of irradiation only 1-6 per cant of the original content re- 
mained, But the colour test showed that the destruction started at once 
amd that there still remained 30 per cent after thirty-two hours of exposure 
(Norris, 1991], The vitamin-A content in alfalfa was found to deerenso with 
age whether kept eround or chopped. Curing alfalfa in eocks in the field 
had the gome effect as curing in diffuse light of varying intensity. When 
this hay was cured in windrows exposed to sunlicht, only 2/3rds of the potency 
was lost while the hay exposed to sunlight with rain and dew loat 3/dtha 
[Hartman, Hk]. Drying alfalfa in the field cansed a greater loss of potency, 
probably through enzyme action, than when dried by het air or hot flue gua. 
Warmth and moisture favoured the destruction of vitamin-A, whilst oold, 
rapid drying or autoclaving hindered it [Hauge and Aitkenhend, M31], Alfalfa 
hay, protected from the enn while curing, contained four to five times as 
much vitamin-A as the hay exposed to the sun and rain [Reed, 1931]. Alfnlfn 
which was removed from the field as soon as ent and stored in o dark, well- 
ventilated room, was compared with exposed ones, Expocure for 2] to 6} hours 
led to a loss of twenty to thirty per cent of vitamin-A but none of the green 
colour, Overnight exposure in the field caused a loss of seventy-five per cent of 
its content while a week's sun and rain bleached the hay severely and destroyed 
about ninety-six per cent of its potency [Smith amd Briggs, 1093], Sun-cared hay 
exposed to one inch or more of rain was less potent than that cured in diffuse 
sunlight, the vitamin-A content varying from 10 to 0 Sherman units per 
erm, of hay, Growth of moulds had deleterious effects on all vitamins 
[Douglas ef af, 1033), The vitamin-A and -D contents of hay dried quickly 
at 68° C. in two houra were mach greater than when slowly dried in meadows 
or frames [Rygh, 1034]. Machine dried alfalfa hos a higher vitamin-A con- 
tent than the field dried ones. Rapid loes of carotene occurred in field curing 
in day light. Dried alfalfa, finely pround, could be stored in ynewo at O° C. 
without [oes [Russell ef af, 1934]. Vacuum dried alfalfa, dried for three hours 
at 100" C., had as much carotene as the fresh leaves, while the field cured onca 
srl tse commercially dehydrated ones had the same content of carotene, 
25°3 tg. per 100 grm, The vacuum dried alfalfa hay contained 52 me. 
per 100 erm. [Guilbert, 1994]. Vitamin-A potency of freshly eot alfalfa 
could be retained if the enzymes were destroyed immediately before drying. 
The destruction attributed to sunlight misht be attributable to the higher 
temperatures produced accelerating the enzymatic activity [Hauge, 1955). 
No loss was noticed on vacuum drying but autoclaving and sun-drying cansod 
considerable loses. In slow drying, enzymic and bacterin! action had their 
part. Below 4° (. « storage of six months did not show any loss, Tempera 
ture was found to be the most influencing factor in docreaging the vitamin-A 
potency of hay (Guilbert, 1035]. When alfalfa waa oat and eared in the 
ootk in fresh condition it had a vitamin-A content of 809-419 units per erm. 
On being ground and stored for four months it was 233420, When exposed 
in the ewathe for one day before cocking it had 1444-10 units per grm., whereas 
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in exposure for three days before cocking gave a hay with only 1164.0 unite 
per grm. Tt was also found that cook cured and unstacked hay kept for 
two and a half months contained 293490 wnits per erm. but hay stacked for 
forty-nine days had only 144410 unita [Woods ef al, 1936). 


Briefly stated, the provision of an adequate supply of vitamin-A in the 
dietary of animals, particularly cattle can be accomplished only by making 
their natural feed richer in carotene content and mot by feeding vitamin-A 
concentrates, In India their main feed consists generally of a roughage and 
a concentrate ration, the feeding of carrots and other roots not being common. 
The concentrate ration is generally composed of grains and oil-cakes which 
cannot be made to yield appreciable amounts of vitamin-A, Hence animals 
have to be provided with fresh green feeds, which under ordinary farm condi- 
tions provide an adequate amount of carotent. As it may not be possible 
to provide such a feed throughout the year on any large scale, the methods 
of preservation of fodder planta without destruction of the vitamin-A potenoy 
have to be investigated. Ensilage and hay-making are the two methods open 
and consderabhe work has to be done with regard to these aspects of the 
question. It should also be stated that by proper plant breeding, fodder 
crops with improved carotene contents could be developed, 


CON clarston 


In the foregoing pages, a general review has been given of the carotone 
contents of various stock feeds and tho requirements of vitamin-A for the 
proper maintenance of the health of live-stock. It would bo approprinte 
here to consider the question of avitaminesis-A under Indian comlitions. 
Tt fins been shown elsewhers [Guilbert ef af, 14) that vitamin-A deficieney 
in the diet of farm etock may oceur both under etall feeding conclitions as 
well as when grazing and the common symptoms sco— 


(a) expulsion of the foctus prematurely or den at term or birth of 
wenk calves with or withowt eve Iesions and associnted with 
retention of the placenta, 


(6) severe dinrrhoca in weak new bor calves, and 
fe) ophthalmia in growing animals, 


The existence of theae troubles among the enttle of this country is well 
known and it ja probable that malnutrition due to avitaminosis-A is widely 
prevalent in India, For instance, the incidence of abortion in various dairy 
herds such as in Quetta, Wellington, ete., and the occurrence of the widespread 
trouble of “ blindness in-calves ” in Sind and Baluchistan have been chown 
to be duc to vitamin-A defickency in the ration and these troubles have been 
reproduced under controlled conditions. A supplement of green feed in the 
ration prevented the occurrence of both the above troubles in Quetta. 
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Tt has been shown previously that the maintenance requirement of enro- 
tone for average enttle may be considered to be about 14 mg, per day. A 
recent analysis has shown that rice straw from three different parte of India 
did not contain amy carotene and the same was also true of various sonsen- 
trate rations need in our dairy farms. Consequently with a diet based on 
these concentrates and rice straw as the solo roughage, there is n gross defi- 
ciency of vitamin-A in the dict, Various samples of hay have also shown negli- 
gible arjounts of carotene contents, The importance of choosing proper 
dieta including o good variety of green fodder is, therefore, quite evident 
and needs no further comment. It is to be remembered here that every 
preen fodder is not an equally rich source of enrotens, jowar, maize and some 
varieties of pasture grass being much poorer than clover, lucerne or berseem, 


In conclusion, it may be emphasised that the problem of avitaminosis-A 
in cattle and especially in milch cows has far greater sienificance than what 
appears on the surface. It has been pointed out already that the vitamin-A 
content of milk is dependent on the quality of the feed given to the cow and 
as milk is probably the most important souree of vitamin-A for growing 
children, avitaminosis-A in cattle ia intimately connected with the Public 
Health problem in India, This aspect of the question was dealt with in detail 
by Colonel Sir Arthur Olver in his Presidential address to the Medical and 
Veterinary Research Section of the Indian Science Congress in 1987 under 
the title “The relation of animal nutrition to Public Health in India and 
no further elaboration is, therefore, required at present. 


SUMMARY 


This paper attempts to summarise the present position of avitaminosis-A 
so far as it relates to the practical feeding of farm animals, 


Cerenls, grain feeds, vegetable oils and oil-eakes are found to be poor 
souroes of carotene (the precursor of vitamin-A) which is generally associated 
with the pigments of all plant material, 


Green young forage plants are, however, found to be satisfactory sources 
of carotene for animals, 


The vitamin-A requirements of rats, dogs, poultry, swine and cattle 
art distussed. The exeretion, storage and depletion of the vitamin-A reserve 
of animals through reproduction and milk are described. 


The point is stressed that the provision of auitable green feeds and pasture 
lands is the only practical method of supplying the carotene requirement of 
farm animals, In this connection, the importance of preserving the vita- 
min-A potency of green plants when.converted into hay or silage has also 
been emphasised, 


_ ‘The existence af avitaminosis-A in a mild form under the ordinary condi- 
tions of stock feeding in India and the need of rectifying this condition are 
fleo considered. 
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ON THE NUCLEAR STRUCTURE OF BABESIA BIGEMINA 
(SMITH AND KILBOURNE) 


uY 
H. N. RAY, M.Sc., Pa. D. (Lorp.) 


Imperial Veterinary Research Institute, Mutieswar 
(Reesived for publication on the 10th dune 1003) 
(With Plate TV} 


Tue family Piroplismidae to which belongs the gerus Bahesia ts placed 
amonget sporozoa under the order Haemoaporidia, Bit since the publica 
tion of Breinl and Hindlo’s (1908) work on Batesia conse, the consideration of 
a probable relationship of the genus Aofesia with the flagellate, has hecome 
a matter of conaiderable importance from the systematic point of view. Find- 
ing of flagellate forms at some stage of its development in the body of the 
vertebrate hoat has, ina way, paved the way for putting forth, the arguments 
in favour of flagellate enigin of this menus. Thomson and Fantham [1913] 
who have successfully cultivated Eahesia canis in vitro did not, however, come 
across any flagellate stage as shown by Breinl and Hindle. 

Dennis [1930] while working on the morphology of Babssia bigemina, the 
causative organism of Texas feyer, come to a somewhat similar inferenoe 
nithough actual flagellate forma were not encountered by him. An extro- 
ruelear granule, or blepharoplast and its connection with the muclens similar 
to that described for Bahesia canta haa aleo been shown to be present in Babess 
higemina except that in the formers flagellam was found to ongmate from the 
eranule while in the latter this organelle was absent. Presenee of this extra- 
nuckear granule or “blepharoplast” was considered by Dennis a feature of 
sufficient importance to suggest its flagellate affinity, 

Smith and Kilbourne [1803] who first described the organism of Texas 
fover did wot give any account of the nuclear structure, Laveran and Nicolle 
(1800) pointed out that the nuclens was situated at the broad pole of the: yara- 
site and that it consisted of a * karyosome ' with @ clear area areund it. Fan- 
tham [1907] gives a detailed description of the distribution of the chromatin® 
in this organism. His observations, however, were based on dried smears 
stained with one of the Romanowsky stains, a method which earivot be 
relied upon for studying the cytological details. Nuttall and Grabom-Smith 
[1908] describe the nucleus as a small aranule with a row of granules extending 
Fo 


*T put this word in alles becnwan ony stricture thot stained. pink or rel with 
Reamanowalky's stain is usually described oa chromntin without paying much attention 
to ita true chemical compoction which sceorting to Feulgen (1927) is mminly built upon 
the thymmonuecleic acide as its base. 
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from it; thease authors have also shown that the nucleus is situated at the 
pointed end of the pyriform body. This is of course quite opposed to what 
has been described by Laveran and Nicolle. 


In order to determine what actually is the poeition of the Indian strain 
of Baberia figenine with regard to its nuclear structure, detailed observations 
were made on wet fixed smears. The results of studica incorporated in this 
article will at once reveal that the atructure of the nucleus is quite different 
from what has hitherto been described, The nucleus is confined to the point- 
ed end of the parnsite and consists of ‘ karyosome', o nuclear membrane, and 
finely granular chromatin, No indication of any extra nuclear granule oF 
blepharoplast was present in the preparations used for this etudy. 


MATERIAL AKD METHODS 


Material for study was chtained from hill-bulls which showed heavy in- 
fection with JB. fagemine is i result of resuscitation due either to experimental 
theileriasis or rinderpest. Wet blood smears were fixed in Bouin-Dubogeq- 
Bragil’a floid, aleoholie Bouin's fluid, Schaudinn’s fluid and Cammoy’s Muid. 
Bmeare were fixed for fifteon to twenty minutes except in Cameoy’s in which 
they were kept for five minutes. Stains used wero Heidenhnins iron-olom 
haematoxylin, Giemsa and Mallory's triple stain. In order to determine the 
distribution of chromatin in the nucleus, the method of Feulgen’s nucleal reac 
tion was cmiployed, Tt may be mentioned here that this reaction is based on 
the hydrolysis of other constituents such as guanine and adenine combined with 
thymonneleic acid by means of dilate hydrochloric acid at 60°C. and later on 
obtaining & permanent colour reackion by treating it with baste fuehsing. Bey 
this metheed, so for as is known at present, the proper sent of chromatin in a 
nucleus can be ascertained with accuracy. Smears treated in this way were 
counterstained with light green in ninety percent alechol. Some of the smears 
instead of being counterstained with Tight green were stained in ironaluwm- 
hacmatoxylin. This method of staining revealed a cranuk: which was invisible 
in Feulgen preparations. Various pictures of the parasites thus obtained wore 
compared and careful Camera fvecida drawings were made in each ease, 


OBsenvations 


The routine method of staining with Giemsa or Licahman stain showed! 
soenilled ahranatin ab varios places of the peem-shaped organisms anc neeils 
little mention from the point of view that dry smears are wecless for studying 
the cytological details. In such preparations & deeply stained pink or red 
granule appears at the brond pole of the parasite which was interpreted aa 
being a nuclens by Laveran and Nicolle [1908]. Besides this granule, however, 
ih cheeply stained ared is also seen at the pointed end of the parasite, This was 
studied in great detail by Nuttall and Grahoam-Smith (1908) amd it was peaimted 
out by them that the nucleus was, truly speaking, situated at the apical end of 
the organism and consisted of o granule from which extend a nomber of anal 
granules after the manner of comet (Plate TV, fig. 1}, Asa matter of fact 
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this is exactly the picture of the nucleus which ome gets so often in dry pre- 
parations stained with one of the Romanowsky staing, But tt must be anid 
that this holds good only in cases where we are dealing with the typical pear- 
ahaped organism. Tn rounded or amoeboid forme a single deeply stained 
granule is usually more prominent thon others (Plate IV, fig. 2). In 
preparations fixed in any of the fixatives mentioned abore and stained in 
iron-alum-haeimatoxylin shows only a dark dot at the apex of the parasite and 
sometimes o dork thread-like structure can be seen extending from it. ‘The 
granule at the broad ead which is two to four times as big os one at the apex, 
also takes up a deep black stain, bat in mo case wae this structure seen to be 
connected with that thread, Tennis [1030] lins also called this bigger granule 
the nucleus and fas shown that it is connected with the amaller one which | 
he refers to as the blepharoplast hy meang of o rhimoplast. Round this bigger 
aranule he hes demongtrated the presence of a nuckear membranc—a stricture 
which unfortunately could neither be seen by Rees [1934] or by the author. 
It will, however, be eeen later on that the bigger granule is devold of true chro- 
matin ind has, therefore, no connection with the nuclear apporitus of the 
parasite, 


In Feulgen preparations the substance eontained in the bigger granule 
at the brond pole is completely hydrolysed and appear og a vacuole when 
counterstained with light green, while that at the apox gives o tlefinite chiro- 
matin renction {1 Inte IV, fiw, 4) The nucleus in such preparations 
appears to consist of a deeply stained karyoscme usually situuted at tho ex- 
treme narrow end and surrounded by 1 circle of fine ernmiles, These fine 
granules may sometimes thke up a linear position keeping the karyosonme 
either at ite apical, central or lower end. Tho number of these fine granules 
varies and are arranged at tho periphery of an achromatinie noclear mem- 
brane. 


After Feulgen's reaction some smears were stained with iron-alum- 
haematoxylin. in these preparations the niecleus Presentesd the same picture 
as ientioned above except that the nuckear mieribrane was more cleaply 
stained. A very stoking feature which was noticed in this preparation was 

that the ores completely hydrolysed hy Foulgen reaction and appeared as a 
vacuole, had taken up a deep hine® stain (Pinte TV, fig. 5). Smenra fixed 
in Carnoy’s fluid and stained either with iodine or Best's carmine, however, 
revealed the trve nature of this granule, With iodine it gave a pale brown 
reaction, while with Best's earmine it appeared sa a faintly pink orea; 
suggesting thereby that this area contained certain substance which is allied 
to glycogen. 


It is now clear, therefore, that the deeply staining granule at the broader 
pole of the pyriform boy hos no relation with its nuclear apparatus, but 
instead, is a product of metabolic achivity of the parasite, This finding also 
explains why this granule does not constantly occur in every individual para- 
Bite at every slage, 
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The nucleus in Babesia figeming as described above, is situated at the 
narrow apical end of the organiam and conaiste of a karyosome surrounded by 
a cieclet of fine granules, arranged ot the periphery of the nuclear membrane. 
With this data at our dispoeal we can no longer ontertain the theory of flagel- 
late origin of this sporcnoan as propounded by Dennis [1930] 


SUMMARY 


The nuclear stracture of the Indian strain of Bebesia fgemina has been 
studied in detail, The nucleus is found to consist of a karyosome surrounded 
by a cieclet of fine pranules which give o positive Foulgen reaction. These 
fine granules are arranged at the periphery of an achromatinic nuclear mem- 
brane. The nucleus js situnted at the narrow apical end of the pyriform 
body. A granule which is sometimes seen at the broad pole of the parnsite, 
is two to four times the size of the karyosome and gives a negative Feulgen 
reaction, With iodine and Gest's carmine this granule gives o faintly posi 
tive reaction for glycogen. : 
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1. Inteoprecrios 


Tuese is o remarkable paucity of record of the occurrence of rhinospori- 
diogis in animals. Only four reports are available from different parts of the 
world, recording the occurrence of the cliseaze in eight animals, Zachokke 
[1013] found Ahinerpertdium in the nazal growth from a horse in South 
Africa eont to him by Theiler. Fourteen years later Quinlan and de Kock 
[1920] found the parasite in the nasal growths of two mules in South Africa, 
Cordero and Vogeslang [1128] reported their finding of the fungus in the nasal 


a 
*Poper reud at the Jubilee Session of tho Indinn Scienee Congyess, hold in Caleuita, 
dJanuonry, 1938. 
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growth froma horse in Uraguay. Ayyar (1929 and 1032] in South Tndia 
detected the fungus in the nasal growths from two bollocks, one cow and one 
ny. It is, therefore, interesting to note that while this disease hag been met 
with in a small number of equines in different parts of the world, its existence 
jo bovines has been reported, ao far, only from the Marcas Presidency. 


Tt has been possible for the present author, during the last six years, to 
record rhinosporidivgia in eighteen bovines and one pony in this presidency, in 
wildition to those already reported by Avyar (1920). Ayyar's cases were all 
from Tanjore district, but the following table shows that the digease exists in 
other districts ag well, The fact that twenty-three cases of rhinesporidiosis 
{including two equines) in the Madras Presidency have been detected within 
a period of eight years indicates that the disense is not so rare among animals 
in this part of Indin as it is supposed to be. The present writer has not found 
the disease in cows so far, and most of the eases noted in the table below were 
detected while examining nazal washings for nasal schistosomiasis. 





*Tarne | 
Name of Name of Kind af Sent of 
District Town Animal Age Tammour 











Chingleywt | Modes . | Bullock . ae Nostrils, 
a 1990) Malabor . | Calicut . | Ballock oa Th. 
4 i | Homan . | Devakottah | Bulle . |} youre. Do. 
a | 1992-33 | Tanjore .| ‘Tanjore . | Bullock . |Gyoam . | Entrance to 
left moeéril. 
5 | 1933-34] Tanjoro . | Tanjore . | Bullock . | Notovail- | Nostril. 
| 1034-36 | Tanjore . | Tonjoro , | Bullock . ns . | Nostril. 
7| 1086-35 | Tanjore . | Tunjore . | Bullock =. | T years . | Nostril. 
a) 1994-25 | Rammed . | Devokottah | Tullock . | Syeare =. | Nostril. 
9 | 19ee35 | So Areat . | Kallokuruchi] Bullock . | Tyenr =. | Mostril. 
Lo | 1998-36 | Ramnad . | Devekottah | Bullock . | Syenra . | Moatril. 
I | 1935-30 | Tanjore . | Tanjoro . | Bullock . | T years . | Nostril. 
12 | 1995-50 | Romnad . | Rajopala- Bullock . | Dyenrs . | Newtril. 
1a | 19¢8-6 | Malabar , | Caleut . | Bullock . |7year , | Nostell 
day 1830-37 : Malabor . | Calicut . | Aallock , | Gyeara . | Mosteil. 


* Te this list, the Foor oases roported by Ayyar (1920 and 1052) bove oot been ineloded. 
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LS) 206-37 | Chingleput. | Tindivanarn) Thillock . | Byears . | Mostril, 
Mi) PMT | Chingleput. | Trivelloro. | Uuiiosk 2 | Syeors | Nested, 
17) 2000-37 | Chingteput. | Saidapei - | Full-eals . | 2) yenre . | Noztril. 
ih) 1087-35 | Malabar . | Monjeri . | Bullock . | 4 yours, | Mosteil, 


10) 1037-38 | BE. Godavori| Gocnnoain . Pooy 
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In the Madras Presidency rhinosporidiosia in man hos boon reported fiiely 
frequently from certain districta and it is interesting to note that the bovines 
noted above are also from those very districts. So far, all the reported cages 
of rhincsporidiosis in animals have heen from districts other than the Northen 
Circars ; opportunity is now taken to record the finet case in a pony at Cocanada, 
Bast Godavari. , 


No cases of rhinosporidinsis in bovines or equines have been reported 
from Northern India. Allen and Dave [1036] state that at their instanoo, the 
Director of Veterinary Services, Central Provinces, issued instruetions to his 
stalk to look for rhinosporidial rrowths in animals in that province bat no cages 
wore reported. Those authors mace onquiries in the Drug district of Central 
Provinees ami failed to obtain even one infenterd mimo, though they saw 
over sixty human beings affected with the disease in Raipur and Drug districts, 
This seems interesting aa far as it gots, but compared to whot obtains in the 
Macdms Presidency, if seems reasonable to assnime that cosea of thinosporj- 
diosia in bovines or equines have eveaped diagnosis tll now and it may ot 
bea long before such oases come to light, 


2, SIre OF INFECTION 


‘The predilection seat for rhinoaporidial growths in animals appears 
to be the nagal mucous membrane. In all the bovine and equine cases re- 
ported so far, such growths were found only in the lower third of the masal 
eovity. An nialysis of the clinical histories of the affected bovines shows 
that the growth is either found on the margin wf the hole on the nasal septum 
mate for the mose string or by the side of the sessile lesions of nnenl schistowp- 
minsis, in the lower third of the nosal cavity, Hence, it would appear that 
trauma is a necessary factor for the development of rhinosporidial tumours. 

The author learns that in certain parts of Northem India, the system of 
puncturing the nasal septum ia not im vogue, and thot nasal schistosomiasis 
exists there, Therefore, there is at least one fiector Present in causing Erber 
in the nose in cattle and mlequate investigation may result in demonstrating 
the existence of the disense in bovines in that part of Indin. 
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5. SEX AND AGE INCIDENCE 


As far as the twenty-one bovines included in the presenk etudies are 
concerned, it is interesting to observe that twenty animals or roughly 95 per 
cent of the uses were bollocks. In the human beings the incidence of tho 
disease ia very much higher in moles than in females and it is found to be the 
ease in bovines also. This common sex incidence in bovines and in human 
beings is somewhat significant and will be discussed later. 


The affected animals wero all between the ages of four and nine with one 
exception, a bull-calf (vide Table T), which waa reported to be only 2) years 
old. Bulls and bollocks are put to the plough when they are about 3) years 
of age and their noses are punctured for nose strings when they are about that 

Cows are very rarely used for ploughing in Southern India and their 
nasal septum is seldom punctured for a nose etring. 


4. TYORATION OF THE DISHKASE AND EEQURRENCE OF THE OROWTHS AFTER 
RECLSTON 


Tt has not been possible to obtain exact data regarding the total duration 
of the disease in bovines, except in one cage, a bullock aged about nine years 
which was reported to have had the eoadition for over a period of about five 
years, 

As regards necurresie of the growths after removal, it has been observed 
feom seme of the available history aheets that the prowths ra-appeur in about 
twelve to dixteen months, Ina ballock which was kept under observation by 
the author, the growth did not reaur till eleven months after removal, That 
animal wns destroyed ond ite nasal mucous membrane was sectioned and 
examined but no Hhiiesporidiam was detected. It would appear, therefore, 
that recurrence depends on whether or not, the diseased tissue has been removed 
completely along with the adjoining healthy tissue. 


5, CONCURRENT INFECTION 


Out of the fifteen animals whose histories are known eight (or 54-4 per 
cent) had nasal schistosomiasis 3 well. 


6. CLINIOAL FEATURES 


The tumours caused by Ahinesporidivm in bovines and equines ean be 
classed weer two types, etz. (1) Pedunculated and (2) Sessile. Tle size of 
the growths is seldom bigger than o large playing marble. ‘The seasile types 
af tumours are more or less flat and are usually associated with the lesions of 
nisal schistosomiasis and appear to be seldom bigger than a double bean, 
The growths appear more or less lobulated, soft and spongy. The surfaces 
of both types of tumeurs are dotted over with small white specks which nepre- 
gent the sporangia or asci of Khinesporidiem. The growths are pink or reddish 
in colour and bleed readily when handled, Tt is interesting to note that in all 
the cases oheerved go far, the lesions were unilateral in the noae. 
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Tn bovines enffering from the disease, the symptoms simulate those of 
nasal schistosomiasis. The presence of nasal discharge and snoring noise 
daring breathing are found in both the conditions, henee clinica! diagnosis 
may not be casy, excepting when the lesions of Ahinarporidjum alone exist, in 
Which caso, the nasal discharge may be unilateral. Dinguosis in easy with the 
aid of the microscope under which sports or sporangia of Hhinorporidiam are 
seen in the nasal discharge. This similarity of the clinical syruptoms of the 
two diseases of the nose pirhaps accounts for the non-recugnition of the 
condition in bovines in countries where nasal sehistesominsis exists. All the 
cases in Southern India were diagnosed microecopically in the laboratory, 


1, HistOPATHOLOGY AND LIFE-WMISTORY OF THE OLGAsISMS 


In a section of the rhinosporidial growth papillary processes of the epithe- 
lium ate eeen, Under the epithelium is found « stroma of delicate fibrous of 
fibro-myxomatous tissue in which are present the sporangia or asci of Rhineepo- 
ridiam. This sub-epithelial tissuc is very vascular with young or newly 
developed capillaries. In addition, one finds infiltration with polymorpho- 
nuclear celle, lymphooytes, plasma cella, eosinophiles and rel blood cells in the 
tine. Ginnt cells are also met with though rarely. 


In the erypis, formed between the papillary procesass, are seen morular 
spores embedded inthe nasal maeng, Those spores evidently were discharged 
by the asci. The asci appear to be more numerous under the epithelium and 
the fully developed ones are usually just below it. ‘The Inrge asci under the 
epithelium seen to press upon that tissue which yields to pressure from below 
aml ultirentely ruptures, thus enabling the mature ascus to discharge its 
apores with the nasal mucus outside the animal body, Very few of the mature 
nach appear to liberate their spores in the soft tissue in which they develop 
amd this fact is evident from their ruptured walls and the number of yours 
sporangia seen, particularly in the vicinity of the mature ascus. Though mature 
acl contain o large nomber of spores, yet it is interesting to note that the 
number of young sporangia is very much less than the number of gpores which 
may have been discharged in the soft tissue of the tumour. The only hypo 
thesis that can be advanced to account for the small number of sporangia, 
compared with the number of spores liberated, appears to be the presence of 
antagonistic body cells and their lysins which destroy most of the spores. 
The smallest developing trophesoite is rounded or ovoid and measures about 
§ to 8 » and is filled with granular protoplasm in which is present a nucleus 
with noucleolus, tia interesting to mote that the sriatlest developing tropho- 
z0lte resembles the small sized spore in an ascus, a reference to which will be 
made later, A study of the developing trophozoites in sections reveals 
exactly what has been deseribed by Ashworth [1829] cul the details nee] not 


be entered into here. _A fully grown ascus is rounded or slightly oval and 
measures 260 to 300 yin diameter, The thickness of the wall varies in mature 
aacl th proportion to the size of the ascus, the mature ones having compara- 


tively thin walls, In some young asci the so-called " pore" through which 
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the spores are said to escape, is seen in the wall depending upon the onentation 
of the aseus in section, ‘The spores in an asens vary in their sizes ; come of 
them are large, and each large spore has a capsule containing a nuolang and 
proteinacions granules and the pest aro small speres with no capsule and 
aontain finely granular protoplasin oma nueleos, The large spore measures 
& to 20 p and the emall ome 4 to 7 ya. 


& IDENTITY OF THE PARASITE 


Tt is interesting to note that rhinosporidiosia in cattle occurs in awel: areas 
fu the Madras Presidency where it is known to exist in man. There appears 
to be ne differenee in the listopatholocy of the lesion or in the morplolory of 
the fongus in the material obtained either from man, bovine or equine. 
Wenyon [1920] doubts the existence of any specific differences botween equine 
aml human rhingsporidiosis, Ayyar [42] pointed out that there is a very 
close resomblance bebweon the homan and bovine lesions a4 recards the site of 
growth, gross appearance of the tumour, its histology and the morphology of 
the sporangia, ete. He sent some of his material to Ashworth who confirmed 
those findings ond said that the discovery of Rhinosporidium in bovines may 
throw light on the mode of infection. Allen and Dave [1036] also said that the 
sections of chimesporicdial lesions from entitle looked very similor to those from 
man, The author could not find any specific difference in. the morphology of the 
enusal organism or in the histopathology of the lesions in men, bovines or 
equines. It would appear, therefore, that the causal organism of rhinospo- 
ridiosis in man cnc animals is ilentical, This conclusion seems to throw light 
on the mode of transmission as prophesied by Ashworth and will be discussed 
later, 


6. DTSsiae ATION OF SHORES FROM THE LESIONS 


The mature aseus may burt upon the nasnl mucous membrane liberating 
the epores on its surface or it muy burst in the seft tissue. In the former case 
the spores pet mixed up with the nasal mucus and may be passed outside the 
animal body, or as it weually happens in enttle or even in human beings, they 
nay be swallowed with the nasal mucus to find their way outeide the body 
through the faeces, If the ascus bursts inside the tissun, the spores remain 
in the tissue having to complete their deatiny there alone, To compote their 
biological destiny outside the animal body, the spores are for obvious reasons 
provided with protection and food material which on the other hand, are not 
required by these that are destined to complete their life-history in the tiseue, 
where protection and food are provided for by the host tissue, Tt ts interesting 
to mote that the author found in the nasal discharge only the lange type of 
BpOreS each having proteinacions granules and a capable. Other workers with 
material obtained from human patients, particularly Allen and Dave (1930) 
have recorded the presence of only the large spores in the nasal discharge 
which is diagnostic of the infestation. Ashworth [102%] and Karonaratno 
[1938] said that the smallest developing trophowoite in the tigsue meagure 
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about six to seven microns and there are mo proteinacious granules present int it 
whieh, they think, were utilised for building up the eyat wall, It is not clear 
why they should think that in the host tissue, where food material is available, 
the spore should utilize its own proteinacions granules and shrink in size onby 
to grow bigger again at the expense of the host. Tt in doubtfvl if auch a thing 
happens in nature, Again the size of the young trophozoite is almost that of 
the smell spore found in an aseus and this observation, therfore, suggests 
that the emoller type of spore alone develops into a trophouoite in the host 
tissue, The fact that the lorge epere is provided with proteinacions foul 
grantiles ancl is protected with af faarly thick chitinows cajsule at oneo suggests 
that it is destined ta complete its life history outside the anita) Ley, even as a 
goed 1s prov ttle with reserve food poate inl aul a. bestia, 


Beatty [1908] considered that the “spore morulae " which are protected 
by their envelopes may undergo changes outeile the body, Some workers 
are of opiniog that the small spores in an ascus are dagenamte forms, but a 
careful examination of sueh # cones shows that cach has a nivcleus anil poate 
ples, the staining reactions of which do not smegeat degeneration. Henee i 
would appenr that they really ave living spores destined te continue the parasi 
bic development i it the tissue of the host, and the large spores arc destined to 
eomplote their biological destiny outside tha animal baily. 


10. ATEMDTS TO CULTURE RINGS CORISOM 


Ashworth [1923] concluded that Ritmesportdiwn is a fungus and placed 
Hammons the Piycomiedes amd this hos beon sceapted hy Ramebottam [Ui 1). 
i (1305) ruates Wernicke HOUT] and places it among the Coccidfoideaceae, 

Excepting for a partial success of Nettle, quoted by Ashworth, no ono seems 
to have sneceeded in cultivating the organism on artificial media i iv the labor 
tory. "The fact of the difficulty experienced in cultivating that fungus indicates 
the delicnie nature of the oraganism, “This feature ia furthor supported by the 
fact that cases of Jiineeporidivn ace fow and far between being localised only 
to certain areas ag far os could be eothered from the published yeeords, It is 
apparént iat the very first case of rhincsporidiows could have oceurred only 
from o pre-existing fungus outside the animal body. Further, indigenous 
eases of rhinosportdiosia have been reported from countries very widely so pal- 
rated from one another, viz., Indin, Uaion of South Afliea, Philippine Is, andi 
Houth America, ete., and for obvious nasns auch cases could have received 
the infection only frou a pre-existing saprophytic forni of the fumeus in those 
localities. Again it is interesting to note that im India oh inonporidiosis j iss 
usually found in the agricultural class of people and in cattle. ‘Usis taet sug- 
ptsted to the author that in nature a saprophytic form of the fungus probably 
perminates aml thrives in bovine hing kine: bovines swallow their nasal dis- 
charges anil with them the spores of Mhinesperidioc when the lesions are in the 
nose, “The possibility of the large spores being destined for a phose of life 
outside the body of the animal has been dliseussed above. With this idea in 
view, o diseased animal was obtained by the avthor from Tanjore for xy yak 
wental porposes. ‘This animal had a very small growth, about the size ‘of o 
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pee, ca Ue mnigin vl ble tbole ui the sega ut tho fet auslril. Pellets of 
faeces from that animal were distributed in sterile petri-dishes and kept at 
roan temperature, and also at 37°C., for varying periods to atudy the fanpi 
developing in them, The study was continued, fora period of over four months 
and the number of diferent kinds of fungi obtained daring the period was so 
great as to render it overwhelmingly dificult to cope with the work of identify. 


ing them. This method was given up in preferenes to the direct method of 


planting, on stevile dung, small pieces of growth or the qact bbe! hy teasing 
pieces af growth. ‘This method proved to bo cneoumying since it was found 
possible to obtain the same kind of fangus in a series uf experimental culties 
while the best prowth was obtained invariably at the roam temperature. ‘These 
cultural experiments were extended to material obtained from human hoings 
and again a fungus resembling the one in cultures of bovine material, was 
obtained every time. A number of asei, obtained from teased picers of growths, 
were treated with five per cent formalin for three minutes, washed im several 
changes of sterile normal saline and sown on sterile cow dung. ‘These germi- 
nated quite satisfactorily though slowly, Onee tho fungus appeared on the 
thane, Chere wre like difficulty inobtaining subecaltaarts: on Sribeauwel’s meen 
with dung juice init, The best medium for sub-culture wits fomnel bo be dors 
dung-agar with sland juice smeared over it or achled te it, “Tho grow Hh on the 
latter appeared to be more vigorous than on any other media, 

On sterile dune it Look nearly two weeks to show « white globular fuffy 
erowth, It was interesting to wrtch the growth in a single ascus planted on 
dung, Tn about a week after planting, the wall of the ascus tured dark in 
colour ands few small, white, ascienlar profections appeared roun! about the 
nscus ob tha point of contact with the dung, In about » fortnight the whole 
ascus looked like o fully ball of white wool about the size of a ustard seer. 
At the end of four weeks it was about the size ofa millet seed but flattened 
shew iar a few bends of moishore ai Une sartice. in abowk six weeks a nueolyer 
of emall greape-like rounded white bodies nppeared ou the eurfuee and micris- 
copie exmuination showed Unt these were cumposed of a thick felted iss of 
mycelic and no frectifieation had ocenrred. “The fungus hos been sont to experts 
for identifiention and the report is awaited, ‘The fungus obtained from the 
culture hos heen implanted into the punctured hole of tho nasal septuin in a 
bull-calf aud the result is awaited, ‘The description of the fungus and the 
result of animal inoculation will, it is hoped, form the enbject of another paper, 


11, Pronathe MODES OF THRECTION 


Ashworth [1023] refors to direct tranenvssion of the discharged spores 
from the lesions of Rhine peridiam 03 a0 oovious method of sprond from man 
toa man, bit sich direct transmission of the disense lw failed in the hands of 
workers who need Inboratery animals for the purpose. ‘Vhere is evidence bo 
shear Hint personal contoet even fore nomber of Vier does not resnlh im tears 
mission. A goo example of fnilure of direct transmbsion, by such personal 
contact, is the one reported te Konrap [11] of 2 man, with lesions in hig 
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pharyox, living with his wife and family fora period of over cight years without 
infecting any one of than. ‘The present author has repeatedly failed bo brana- 
mit the disease directly. with the spores from the lesions of diseased hovines, 
to healthy bovine: or laboratory animals. Henee ib would oppenr that in 
nature direct infection with large spores from Ube lesion doos not take place. 
Tf the discharged spores obtained from the parasitic stage of Mitnorperidiwm 
are not infective, the only other alternative is to admit the existence of a sap- 
rephytic form of the fingns whose spores are infective. 

Tt would be taiterestier bo examine tits queestion of Uhe existenes: of Kianae- 
noridinm outsile the animal body as a saprophyte. An analysis of the pub- 
lished reports om the dizease hy workers in India,—notably Wright [1922], 
Karap 1931}, Merona [1033], Allon and Dave [1996] ancl Mandlik [1987]— 
shows that there ix a close relationship between rhinosperidivsis and agrical- 
tore. A very lacve number of ensas reported, belong to the agriaultural class 
of people in India. Allen and Tave any that the conilition oxists in the agei- 
cnlturists even onlsicbe Indian. The present anther fond that over 95 per cent 
of the bovines affected were bnilocks used for arievliural operations, chiefly 
ploughing, ‘This finding of the author enpports the view that rhinssporidiosis 
is primarily an ocenpational disease, Seeandly it scema clear thot the infec- 
Hon is cared citer hy fen) laek or lay fh) Weber, 





fa} frfertion dnat-haret.—In the rocerhod enacs of rhinos poridiosts ii 
human beings over 0 guuc ena Ticwl lesteamg. in iho mow. Tn the series reeorded 
hy Allen and Dove, 69°38 per cent wore agriculburists nied their éhibdren, oF 
which over 8? per cent lal the lesions in the nee, Among bovines or equines 
recorded, TOO por cent fiw the lesions in the nose, ‘The enormous percentage 
of infection in the nose in men and animals connected with agriqulture at once 
mipwests that the infective moterial is duat-herne and that it should have 
exigted om the fiedtels, 





When plowhing fiaide, plenty of dost is mised aod the man behind te 
Hlowel wets more of i& than the animals in front whieh draw the plough. 
Thovefore much men will he exposed to the infective material much sore than 
the builocks and this ix supported by the records which show that the incidence 
aman is very mech higher than in bullocks. Women ancl cows, seldort if at 
idl, tale quiet tr meogeliing lands sul the ineidence im them 1s negligible, 
Henne it seems memeoguible te supe sat Hint the eranman easel rebor of infoc- 
linn ia on the fichda ond is raised with the diet wit ploughing and i inlialed. 
Merling, therefarc, the twieetion is a nual comdition Lian of any othur tissue, 
Ibis pecdhle that infeelive material renecles Che fields (heough manure in which 
i variety of fans crow, Cattle avallow their nasal discharge, and with it 
nares number of spores [rer tiasad lesions if present. Thete spores pass ont 
with their faeces in the same way a8 the other spores of fungi pass out whon 
they arc ingested alone with food or fodder. Most of such faeces of tle dis- 
cased aniiials are (erowi on the manners heap ane some of the spores of Hhitos- 
portdiiem tn them are likely to germinake Inba aaprepiytio hinges, frictify und 
literate spores, Tf such manure is thrown on the fields, there is every chanee 
ef thaac spores ectting inhaled with the dnst while ploughing. Such spores 
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get arrested im the mucus present in the nose of man or animals, and under 
favourable cireumetanees attack the nasal mucoos membrane and produce 
lesions. 


Man has also got the habit of swallowing o port of his nasal discharge 
particularly when it reaches the posterior nores and if one has rhinosporidial 
lesion in his neee, he will swallow «pores along with the nasal dischargo. 
Buch spores naturally pass out through freees, In villages, people defaecnte 
on the fields or other defaecnting areas near tanks, nollahs, ete. Further, 
aome people have the habit of blowing their noses so os to throw the nasal 
discharge on the ground and with it spores will also bo thrown out if that 
person has nasal lesions. Some of those spares, whether in the faeces or in the 
nasal discharge, may germinate into the saprophytic infective forms, given the 
time, optimum temperature and moisture. Those may be primary or addition- 
al eourees from which the infective material i; disseminated through 
dust or through stagnant water to which surfnee washings from infected areas 
gain weeees during the rains. (It is probable that soilerd fingers also carry the 
infeetion to the nose, eyo, ete., in the human being). 


(i) te the Jfective maerial water-borne? Mandlik (1837) observes that 
rhinosporidial mfvction im Poon and its mtigh bowls ool is leenlised to arens 
divisihle into groups and that the infection in these groups ts leenlised to tn- 
fected water af certain wells, tanks or infected sections in the river course 
He holds that the spores protected with the stout chitinoid envelopes, cxeape 
with the nazal Hecharge inte the w: uber F tanks or pools when bathers with 
rhinosperitial lesions swim in them ond those spores infect later some of the 
unlucky persons that swim or dive in such water, Tn other words, according 
to Mandlik, the infection is direct, and direct transmission with such spores 
has heen neeatived hy experimental evidenco. Hoaeo the water should have 
herone infective in some other way. Tt log been pointed ont above that 
surface washings. and along with them spores of the saprophytic form of the 
fungne nay cain entrance to mere or leas stagnant water of tanks, wells, eto., 
from acuble lands of defecation areas, Mavdlik [1937] says that the tanks, 
ate, which Ibe found infective are mibject to ininckation during rains. Hence 
it is reasonable to suppose that tanks, ote., may receive infective material from 
Buirlace washings, 

Thus, tt would appear that infection through dust and water cun well be 
explained if the existence ofa saprophytic form of the fungus is admitted, the 
supposition of which is not unreascmable, since clirect infection with spores 
from the lesion is not possible. 


1®, SUMMARY 


I. Nineteen cases of rhinosperidioeis in the nose of animals, consisting of 
eighteen bullocks and ome pony ore now recorled in addition to four animals 
reonidedd by Agyar. 


® Khinosporidicsia in a pony in the Northern Circars is recorded for 
the first: time. 
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3. Tt is observed that the diese is prevalent both in man and animals in 
carkain districts of the Madras Presidency. 


4. Tho orguoiam cansing the lesions in men ond bovines is probably 
identical . 


5. En cows, a8 in woren, the disease is rarely found, bot in men and bul- 
looks that take peur e in ploughing, the incidence of the digense is lhe. 


6. The probability of the oxistenon of o saprophytic form of the fungus is 
wugresten] mac cliseaaserl, 


7. The noasihility of dost and water being the medium through which 
infostion my be carried to healthy individaals is discussed. 
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INTRODUCTION 


THeak are fow authentic recorla of the oecurrence of bird pox in Tilia. 
Since 1934 suspected cases have heen examined at this Institue ane it is 
now porsihde to state that the disease is a menmice to the poultry industry, 
Apparently pigeon-pox lias net been described in India, and this paper re- 
cords the only outbreak that has come to our notice. 

Th April, 1036, spontaneous cases of what Inter proved to be pigeon-paix 
occurred among the healthy stock of pigeons at this Institute. We had then 
filty-eight pigeons of which twenty-eight were isolated as sick and kept under 
Mase wheervation for at tathy. Six pg cone Chen aol the rest recovered, 

Previews to the occurrence of this ovthreak, studies ta pieeon-pox snl 
lowl-pox with reference te their propagation fn ein, the preparation of a viae= 
cine from the pigeon-pox virus for use against fowl-pox ane routine dingnostic 
work on the specimens suspected for fowl-pox were in progress amd are heing 
contin. Theseed materials for our stock string of fow |-pox ancl pigeon 
pez viruses were olitnimerd im )o%4 through the courtesy of the Veterinary 
Laboratory, Ministry of Agriculture, Weybridse, England, and an Indian 
strain of fowlpox was later added in 1094, ; 


Marx ond Sticker [1902] found that the cauentive agent of pigeou-pox in 
a Natural case was a filterablo virus which could be anceessfully presage 
through pigeons but when passaged through the fowl, it became attenuated four 
the pigeon even after the first passage, M'Fadyean [1908] reported that. in 
outhreaks of “epithelioma contagiosum ” various species of demesticater! 
poultry and pigeons were affected. Dean and Marshall [100%] confirmed the 
filtrahility of the causative virusina natural owthreak of * pigeon diphtheria ’. 
Jowekt [M08] considered that tho bird-pox virus would adapt itself to the 
particular species of birds in which it might have become implanted, losing 
iis power to infect any of the other specles. Haring and Kofoid [1811-13] 
reported that fowls could be infected with pigeon-pox and the sera of sueh 
infected fowls could fix the complement to a grenter extent than that of normal 


{ 108 ) 
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fowls, using extracts of liver or the lesion of the infeeted fowl os the antigen. 
Hutyra and Marek [1924] reported that continwod passages of pigeon-pox 
through fowls atlenuaterd the virns to aun extent of avirnleney. Ward and 
Gallagher (1926) mentioned that pox could be readily transmitted from 
pigeon to the fowl but great difficulty was experienced in attempting the 
reverse transmission. Doyle and Minett [1927] showed that the virus of fowl- 
pox ane pigeon-pox were Immunolorienliy Incigtinog wislisble Liat they cliffe ree 
aomewhat in their species adaptation. However, they eventually suceended 
in adapting the fowl-pox virus to pigeon's skin through sucecesive passages. 

Doyle [1920] made a notable addition to the Feld of immunglegy by show- 
ing that pigeon-pox vines protected fowls against mibeequent infection with 
fowl-pox virus bat he was unoble to demonstrate any neutralising antibodies 
in the cere of the immunized binds. He aleo observed that the virwlence of 
THEGOn-Po virus for the fowl could be ingressed| by passage through fowls 
finally acquiring all the choracters of fewl-pox vin, Various otlier workers, 
Findlay [1930], Brandly amd Pushiuell [1952], Cankam [2932], Turnet [1933] 
ad [rons [lod] liave alee worked ow thts dieease aril tlcir resulia have been 
almost similar to those of Deyle and Atineit [Li27] and Dovie []Ga0). The 
resulta obtained by Michael (232) and dolwiou [1935] with tho use of gly- 
cerinated pigeon-pox virus an a vaccino against fowl-pox, however, were rot 
quite in agreement with those of Doyle [LH0). 


CLIBICAL DESCRIPTION OF TNE BKATUALLY AFFECTED PIGEONS 

The affected piceons were dull with coffer! feathers, Their appetite in 
sine cases was dinpaired. Fever was poceent in sume of the birds prior to the 
onset of lesions, Woart-like small pen-rixed mneivlar growths uttached? to 
the skin over the oyelids, cheesy dipltherilic lesions in the loeeal cavity 
(Plate LX, Figs. 1] and 2), varying dogreo of conjunctivitis and marked redac- 
tian of the body weight eharactorias the ciscasn. Bags of gasthomiberibis 
with greenish liquid feces soiling the feathers benenth the clonea were seen 
on autopsy. Mortality was 21" per cent, In neoet of the eases lesions chis- 
appeared om birds recovered aftor about ihres er four weeks, The period 
of incubation in spambineous enees earl mob be determined bit in artificinl|y 
infeoted birds it varied from two to five days, 

AIETHOD OF EXPERIMENTAL TIAN SMES 

The material used for experimental tranemission of the disease consisted 
af the cutancous lesions from the eyelids of the affected piceons, gently re 
moved with a pair of forceps and desigented it ercue over plioaphoric anhy- 
dride wing a negative pressure of about 0 cm. of mnereury. The period of 
drying lnsted for about eighteen hours, The crusts when dried were pul- 
vorised with a pestle and mortar and allowed to soak io littl normal saline 
solution for an fiour, Mere enlitia was wilded to imake a homropenconus emul- 
sion with a final concentration of one per cont, Te wasinoculated over the 
feather follicles of a log after pulling out o few feathers, by gentle application 
with o camel hair brush or a cotton wool swab, 


This content downloaded from 
213.87.240.204 on Sun, 21 Feb 2021 15:37:01 UTC 
All use subject to https://about.jstor.org/terms 








Ind. Jour. Very, Sci, & Anim. Hush, Vol. VIEL, Pt. OT | PLATE 1X 





ea 
A natin mouse al Un QW eS hit: t il Mapilit Rr leajctes woirt-liki 


Wklolir growth Ble npperecediol tal signs of alieorliy 





Head yucl neck of the sage [SURE rs BIE Fig, | shaving fle lnorral anil catiibeuis loin (rvtsaginiehe al} 


This content downloaded from 
213.87.240.204 on Sun, 21 Feb 2021 15:37:01 UTC 
All use subject to https://about.jstor.org/terms 








This content downloaded from 
213.87.240.204 on Sun, 21 Feb 2021 15:37:01 UTC 
All use subject to https://about.jstor.org/terms 


———— 


— 


a 


R. L. Kavea and 8. Gawaratay lyer wy] 


Material from the buecall lesions has not beon weed for sanbineculation 
purpose because it has been established in another paper by the anthors [1936] 
that in an identical condition in Indian fowls the causal agent of the bucenl 
diphtheritic lesions and the cutaneous lesions is one ond the same filterable 
virns. 

TRANSMISSION EXPREIMENTS 

(a) Fvperimental (ransmission of the diserse in pigeons.—Five apparently 
healthy pigeons that were in contact with the natural cases of pigeon-pox 
were Sn stpkirated and inoculated on Mth April 193% with the Indian 
strain of pigeon-pox virus as a preliminary experiment (Table Ij, Tt 
took some weeks before o fresh lot of healthy pigeons could be obtained. 
Pox lesions devloped only in Figeon No. 3 and the remaining four Pigeons 
resisted the infection , bably duo to the varying dogres of immunity which 
might have developed: a result of their having been in contact with the 
natorally infected case before they were segregated or die to their being 
naturally imnine to this infection os considered by Findlay [1930]. 


Three weeks after the above experiment, Indian etrain of this virus after 
Passage through Pigeon No. 3 was subinoculated into five healthy pigeons 
on 12th May 1930. Of these, four rendily took the infection and in one 
{Pigeon No. 45) thera was mo reaction (Table 1). 


Mixed crusts from Pigeons Nos. 41, 42, 43 and 44 were further passaged 
into twelve healthy pigeons on 13th Juno 1930 with the mault that experi- 
mental lien se Wiis repro weed ith ten pieons ma twin Wena ferried ho ler: re- 
agtant (Table "), Subsequent passages of the Indian strain of this virus 
were continned im pigeons for the availability of the mnterinl for further 
work. 

Lesions in the ex perioentally infested pigeons were micstly eontiied bo 
the amt of inoculation, Some of these binds developed acute gastro-onteritis 
and succumbed and one showed eyo lesions as well. 


Taune tL 


Papertnental Inarantnasion af the digense th. plete 





inoculum {I- 
dian #intin ef 


Pigeon| Date ofinesu- | pageen-pox from Pmiailt Retaarke 
Na. lation nakirnd casa 
Lo) 2th April 1030 | Firat passage No reaction » | Obiginully in cootos® 
A with findurnl cnsea af 
‘ Pigeon pox. 
2 | S0th Apeil 1036 Do » » | Do. Ditto. 
3] 20th April 130 Tia. » | Reagted . «| Ditta, 
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Tans I—emnld. 
Hzperimental tranemiasion of the disease in pigeons—contd. 





Inoculum (In- 
Ficeen| Date of inocu Giwy wtrain ef 

ho. Intion Pigeon-pox from Result Remarks 
niiturnl tunes} 





—— — eee 1 — 





4) 20th Apel 1030 | Tirst passage No rmetion . | Originally in ecomtact 
With matural case of 
Peo: BH, 


a) “eh April [ase Do. . 4 De . i Ditte. 


41) 12th May 1955 | Socond passago | Reantecd . 


Dm, . A Dn, . . 
Ith Alin Vie Jim, . ‘ Dn, . : Dine on dat Jiune 1254. 


12th Moy 1050 Te, ; Lie, . - | Déed on fel Jane 150. 


42) 12th May (6 
45) [2eh Mfevy (Sag [ho . | Ne rouction ‘i 
46) (adi dune 1996 | Third pussnge . | Reached , . | Died on eh June 108. 


(ahaweed eye lesional. 






47) Lid Fone 1996 Do. . ; The. 

45) 10d Pune 198 Do. ‘ Dio. 

40) 18th dhone SH De, . De. , 

fO} 13th June 1958 Tio. . ; De, 1 

fl | 13th June 1030 he, De. . » | Died on 270 July 1996. 
82) With Juss 1936 Te. ‘ Tho, 2) Died on 1th duly 1996, 
53) 14h Jina 130 Do , : Io. , . | Tied an tat July 1035, 
f4 | ith June 16 De. . . | Ne rewetion 

BS) Udtls Juma 12h De, - ; Des 

| 14th Jone 1938 De. Reacted ,  , 

67 | Mth Jane 199 De. , : Don 4 . | Diedon 6th February 





1830. 


(6) Expertmenta! transmission of the diserse in fowls,—Three fowls were 
at first inoculated with natural pigeon-pox material on 20th April 19396, 
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(Table IT). There was only a transient local congestion of the feather folli- 
cles. Although the reaction was not very auggestiva of suceesaful trans- 
mission of the disease from pigeons to the fowls, yob, their subsequent imuianity 
test against fowl-pox virus showed that they had developed the immunity. 
Doyle and Minett [1027], Findlay (1030) and Irons [1034] obtained similar 
results by the inoculation of fowls with pigoon-pox virus. Two control fowls 
Nos. 66 and 57 were inoculated with fowl-pox virus alone. They reacted 
typically unlike the three fowls that received the Indian strain of pigeon-pox 
virus previously. 

Four more fowls that were inoculated with the Indian strain of pigeons 
pox virus from Pigeon No. $, (Table [) on 13th June 1035, wore tested with 
our stock fowl-pox virus, along with two healthy controls on 25th June 1935 
(Table 1}. All the fowls that received o dose of the Indinn strain of pigeon 
pox virus reacted mildly to it and later resisted the test dose of fowl-pox virna 
whieh produced the disease in the two healthy controls. This showed that 
the Indian strain of pigeon-pox virus, like the Envlish strain of the same 
virus, can be used aso live vaccine opainst fowl-pox. 





Tantr II 
Saperimental lraaemisnon of Mie disease in fowls and croag immunity tests wilh 
Jotwl-pox virws 
| Date of inns Date of tm- 
Intion with Peeulét of the money det Tenalt of im 
the Inclian foeidation with fovel-pxax muonoity tek | Themarke 
abrain of Pagean- virus (English 
pox virus strain) 





20 Apel 185 | Mold reaction ith May [bob No romection . 


20th April 1036 Tho. i | th Moy 1696 Dew 

0th April 1936 Dio, . | Gth May 1996 [ha, 
in éa | Gth May 134 Reactor . | Contenl. 
a a tth May 16 Da. -) Dw 


lkthdune 10 | Mild reastion | 25th Jone LM | Nareection . 


13th June 1856 De. . | Sith ume 1536 De. 





eth June 1A Tho. . | 2th Tune 1008 Da, ; 
13th June 1Sa8 Die. . | 25th Tone Lash Tin, * 
a a 25th June 1GH | Reaoted . | Contral. 
es 25th Pune 1956 De. ‘ To. 


ee aes eee! 
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FILTEATION EXPERIMENTS 


One per cent saline emulsion of the cutaneous crusts after autolysis at 
47°C. for one hour and centrifugation wna filtered through an unused Berke- 
fel ‘¥" comile and Pasteurella avisepticus wos addecl to the virus emulsion 
before filtration to control the safety and efficacy of the filter, The 
filtwation was done under negative pressure at G6 om. of mercury and it took 
about thirty minutes to deliver about 25 o.c. of the filtrate. The filtrate, as ob- 
tained above, was teated for bacterial sterility and was found to be sterile. 
It was ewabbed over the feather follicles of five healthy pigeons (Table IIT), 
Five imore pigeons were then inoculated with the unfiltered eavulsion to serve 
ns controls. Vour out of the five pigeone inoculated with the filtrate reacted 
typically and in one, Pigeon No. $8, there waa no reaction. Out of the five 
control pigeons, inoculated with the unfiltered material, four reacted and one 
was found te be resistant, 


FaAuLE [1 


Filtration experiitenls 


2 











Pigeon | Date of inocula. Tneeculam Result of the incenin- 
Ait. ch ‘tom 

26) P2th May on ‘ Borkefold "Wo" filtenbe . | Heacbed. 

a7 | Vth May 1oah s De, : : | Lhe, 

24) 12th May Loge 2 Tao. . 3 +] No reaction. 
3) 1th May 1036 : Tho. ‘ . . | Reasted, 

40) 12th Many Dabo i Do. * a a Da. 

AL | 12th Moy DG . | Untiligred emulsion ' Tin. 

42) Leth Alay 1050 . De, : 1 ' De, 

44) 12th Minar 1836 é De. : F ‘ Da, 

44) 12th May 1k i Dic, ‘ ; ‘ De, 

45 | [th diay 1836 . | Tha, ' ' » | No reaction, 





=— 





(oss INMMUBITY TESTS 


(a) Testing the ermurnity of pigeons, immunized with Me English atroin of 
magcon=por tris, agai the Jadian strate of fhe same viree—Five pigeons 
immune to the English strain of pigeon-pox virus were tested with the Indion 
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strain of the same virus on 20th April 1036 (Table IV). Tigeon No, 344 re- 
sisted both the strains and was, therefore, naturally inimune to this infection, 
Whereas, the other four pigeons reacted typically to the Indian strain of the 
vimms which suggested that there was some immunological difference between 
the two strains (Plate X, Figs, 1 and 2). 

Four more pigeons, after recovery from experimental infection with the 
English strain of pigeon-pox virks were submitted to immunity teat against, 
the Indian strain of the ssme virus on 12th May Mk (Table TV). Of thea, 
three pigeons showed no reaction bat the fourth ome, No. 46, reacted mildly, 

Sines the reguite of the above two experiments were not similar, a fresh 
lot of four pigeons which were previonsly infected with the English strain 
of pigeon-pox virus were tested with the Indinn strain of the same virus on 
23rd May 186 (Table IV), Pigeon No. 12 died three days after the cross 
incenlations duc te other causes and the other three proved nefracbory. 


In continuntion of this work seventeen more pigeons, actively immune to 
the English strain of pigeon-pox, were inoculated with the Indian strain 
of the same virus on 13th July 1936. Of these, fifteen pigeons reacted and the 
remaining two showed 10 reaction. 

From the results of the above experiments it appears that erces immunity 
(loca not always exist between the Englich and the Indian strains of pigeon- 
pox virus and there seems to exist some clifference in the antigenic complex 
of the two strains, 


TaniE I¥ 


Cros tmuniy test on pigeons, immune io the English strain of pigeon-por 
virus aprinel the Indian strain of the same vires 


a 

















Dinte ef inca. 

lation with the 

Figen = Eaplich etrain 

Na, Of pisen-poc 
vrs 


Dts of eros 
immunity teat | Result of the 
with Che Indian ores: immunity | Remarks 
strain al | test 
[ageca- pox virgs | 


Feenalt. of the 
inoclvtion 


did) th Morch IR | Ne reaction . 





Oth April 1090 | No ronctioan . 













Reacted - | Mth April 1918 | Reacte 


345 | Oth March 1 


346 | Gth March 1038 Heh April 1936 


Do, i 


8 | 6th March 13h 20th April 1230 Tha, 


f42 | Gth March 1236 | 20th April 1996 To, Hl 


320 Sth April 1008 L2th May 1026 | Mo rewation - 












20th Apeil 1930 12th May 1636 Do, 
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Cross immunily és! on migeons, immune fo he Bagltsh strain of pigeon-por 
tire agains! the Indian frais of fhe same virus 


Roeult of the 


































Pigeon] English strain = Rewult of the | with the Indian jerees immunity! Remnrlos 1 
Ne. OF Pipeon-pHoX incenlation strain of toe | 
viru jagoc-pox VIKA | 


| 20th April 1936 | Renete! 13th May 1936 | No reaction . 
20th Apel 1946 Da, 12th May 1EaG | Mild reaction 
20th April 9a6 | Dea. Stel May 1996 No reacthon 
{0th Ageil 1ih8 Tha. fr Atay Bd Ln. ¥ 
Sith April 136 | To. . Bnd Aloy LO De, ; 
Beh April 130 | Do. #3nl May 1930 | Deed after 

three days 
| doe to other 
cMisis. 
13th June 1036 Tha, 2 Ttth duly 10 |] Resoted : 
13th June 1026 Tho. | 1th Jy 1986 Do. ¢ 
iithJune 1036 | = Do. 13th July 1996 Do. : 
Lith Jane 1286 Tie. . | Meh Jaby 138 Tea, - 
Lith June da Da. » Lith July 106 De 2 
3th June 1036 | Tho. 13th July 1936 De, 
Lith June 1936 | Din » Sth July 1936 Din. : 
18th Tune 1836 | = Te, ‘ | 1th Joly 16 | Bo reaction 
13th June 10 Iya. ldth Poly 18350) | Reacted 
13th June 1080 | Tin. : | 13th July 136 Do, 
(3th June 1936 | De, =. | Sth July 1990 De. 
1thJune 1936 | Do. . | 1th July 1996 De. 
13th June 16 Tx. : | 13th July 1986 | Ko reaction 
13th June 108 Tio. Mth July 198 | Reacted 
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Tanne [V¥—eaueld, 


Cross immunity fest on gigeous, tinawne fo the English atrain of pigean-pox 
virus, againal the Indian slratn of the same wirns 














; 
Date af ina Date ef crocs 
lation with the | , immunity tet | Result of the 
English strain | Resnliol the | with the Indian jerom immunity) Homarks 
af pizoon-pox inoca Labion iran of ‘test 
vir Pigeon-pox vires 
Lith June 1080 | Reasted  . | 13th July (a0 | Reacter ' 
Sth June 1936 | = Dh. » | USeh July 1a Th. 
| 
[Tih June 1096 Tha. 2 | Ue July Pag Ta. 
ai “4 Mth Joly Mae a. . | (Conteal) 
a4 “5 lth Jaby Mba De. ‘ De. 
1th July 120 DC, Da. 
Ith July 1036 De. : De 





es 

(6) Testing the trmanify of pigeons, dumienized acilh the Jndian atrain 
of pigeon-por virus, against the Nnglish strain of the same viras.—Five pigeons 
immune to the Indian strain of pigeon-pox virus were tested with the English 
strain of the sumo virus on Oth May 1936. Pigeon No. 3 which reacted bo 
the Indian strain resisted the English strain. Pieon No. 2 did not renet 
to either of the two strains, Pigeons Nos. 1, 4 arid 5 reacted typically to 
the English strain although they were immune to the Indian strain (Table Vi. 


Tn onder to confirm the immunological differences between the two strains, 
ten more pigeons, that were previously inoculated with the Indian strain 
(five with filtered and the other five with unfiltered virus eiulsion) were 
submitted to cross immunity test with the English strain of Pigeon-pox virns 
on 20th May 1936. Of these, four pigeons showed evidence of croas immunity 
while the remaining six pigenms reacted to the cross imamunity test 
whieh suggeste' seme immunological difference between the two strains, 
although clinically both were indistinguishable (Table V). 


Nire more pigeons after experimental infection with the Indian strain 
wore tested for immunity against the English strain on 13th July 1996 
(Table V). Of these, five pigeons showed no evidenco of cross immunity 
while three pigeons had developed protection against. the English atrain. 
Pigeon No. 54 was naturally immune os it did not react to either af 
the two strains, 

Although there was evidence of cross immunity between the two strains 
of pigeon-pox in some cages, yet the instances were not MANY, 18 compared 
with those cases where there was no evidence of cross immunity, to confirm the 
immunological identity of the English and the Indian strains of pizeon-pox. 
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Cras tmanaify deat of pigeons, dane fo bee Selina ateeik pigecn=jer iri, 
againal the English atria of the etme vires 





—- 





Dita ef inecu: Date of cre 
lation with, tle Trnava! beak Result of tic 
Pigson| Tring strain of Result of with the English eros immunity | Hernarks 
Nw. | plpoon-peox virus inom nein strom. of plaeon- Laval 
pax virus 


L | Sth April 1990 | No nsuetion . | bth May be. j Heustel 
(with onGltered 
euntewizal |. 


3 Lk. ; Lm . | Gth May 1H 2 | Na reaciicia . 
4 Mia. _ | Reaated . | Gth May 1936, Tha. 
4 Da c No renction . | figh May [oae , Reacted 
5 hoe | Dn =. | Gth May 20h Tha, 
1 
38 | LSth May 1996 | Areaetrel . | 28th Moy (098 | No reaction 
(mith Terkefelct : 
“UP * lbenboi. 
iT [er z In. - j 20th May 1956 Fiesta 
my Tha. e A PaGhaeL . Stel Mnw [ode Tha. 
al De. . | Rewetel » | 26th Moy 16 Du. 
ag | Tie, ‘ lin » | Mth Aly LOE No reaction . | Dked coe 
fo ofler 
Car, 
4) Wath May 1id6 Da, - | SOth thay PM | Hoacical ‘ 
(with wihilierod | 
ronterial), i 
1 
42 Do io, =, | Sty May 1995 | Drs, 
hi [ia, \ Th . | Beth Mav 098 No renetion © | Wied dle 
ta obher 
couse, 
aa | bo, La, 20th May 1936 Te: 


i Dh. . | No reaction . | 2th May 193 | Reactodl 


a 
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TABLE V¥—eoald. 


Crass immunity fest on pigeons, immune to the Indian strain pigeon-por virus, 
agting the English strain of the some virus 












Date of inooy: 
lation with thie 
Indian strain 


Date of ores 
immunity teat | eal of tho 
Besolt of | with the English |erces immunity) Remarks 





of Pipoon-pox ota lti on stram of eek 
ures Pegean-pox vinga 
1th Jum 193) | Reacted . | 13th July 193% | No reaction . 
(with wedi) tered 
mantorial}, 
Da. . | Lith July 1936 | Reagted 4 
Tha, . | USth July 1998 Do. é 
Do. - | Lith uly lee Tha, i 
Tis, » | Lith July 1938 Tia, 
Tha, . | [th Joly 1926 | No rection . 
No rection . | With July 286 The, 
Dia, » | With Joly eM | Reastodl 
Reacted . | UithJoly 6 | No reaction . 





13th July 1998 Do. » | (Cantrel), 


13th July 10268 | Reaeted a Tha. 
aii LSth July 1936 Da a Dia, 
1th July 1998 Tin, i Do 
| 
lith July 19é0 Do. Da, 
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COMPLEMENT FIXATION TESTS 


Sera from natural cases of pigeon-pox and pigeons after artificial infection 
with the English strain were tested for the presence of complement fixing 
bodice. The tests were controlled by healthy sera. Kolmer's (1931) technique 
of the “ Wassermonn test” was employed with alight modifications-as required. 
The results are tabulated in Table VI. 


TanLe ¥I 


Complement firation tesla 









Result with antigens 





Rind of sum Quantity af 


SOP Tadian strain | English strain 





Anti-pigein Pox (Indinn) ; ; il 
O-05 
dhol 
(5 


Ant-plgeen pos (Engliah) ' j tet 


Healthy pigeon 1 : : . Ort 
Dens 
0-01 
Oh OMS 


Healthy fowl . i i i ‘ ad 
Os 
eu 
DO 





SLE. — = Fixation of complement (no linenmolysia). 
— em Wo fixation of complement (lacnslyuisy, 


From the wbowe table it appears that the complement fixing bodies are 
not, 13 4 rule, demonstrable in the serum of pigeons recovered from pigeon- 
pox. Hence this test eannot be applied with advantage in this disease 
caueed by either the English or the Indian strain of the virus. 
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Rh. L. Kavra and 5. Ganaratay Iver 11 
SUMMARY 


A natural outbreak of pigeon-pox occurred in a stock of healthy pigeons 
at the Imporial Veterinary Research Institute, Mukteswar and the snuree of 
infection was net traceable, The eonsntive agent was demenstrated to be a 
flterable virus and bas been maintained by passage through pigeons. This 
appears to be the first recorded outbreak in India. 

Tmmunologieal tests of the virus isolated, indicate certain degree of anti- 
genic Yarintion from the English strain of pigeon-pox virus although both ate 
similar on grounds of pathogenicity and their enpability to protect fowls againat 
fowl-pox. 

Preliminary complement fixation tests showed that complement fixing 
bodies were rarely demonstrable in the sera of healthy as well as pigeon-pox 
immune birds. 
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A NEW 
TREMATODE—FROSTHOGONTALUS INDICUS, N. SP.— 
OCCURRING IN THE OVIDTICT OF INDIAN FOWLS, 
WITH REMARKS ON ‘FROSTHOGONIMTASIS' 

HY 
HAR DAYAT. SRIVASTAVA, TD. &c., 
Helminthologist (On special duty) 


Imperial Veterinary Research Inatitule, Mickteanar- Dienarwn, 
(Renelyed for publication on Tth March 1098) 
(With Plates XT ase MTT) 


Tae members of the genus Prosthogonimeus are considered to be the most 
pathorente trematodes of poultry, ‘The gonus was created by Luhe in 1608 
with Rudolphi's ovatvs as the type apecies. Two specimens of this species 
were first recovered by Hanow in 1754 from a freshly laid hen'sege. According 
to de Blieck and van Heelebergen [1023] the earliest record of the oncurrence 
of this species is by Hanow in 1749. Subsequently a number af species las 
been described under the genus. At present representatives of the genus are 
known ta occur in Europe, Asia, Africa and North and South America. The 
genus ig now definitely assigned to the sub-family Prosthogoniminae Luhe 
(1900), and has been reviewed by Brann [1001] and [1902], Skrjabin [1913), 
Shen [1931] and Macy [19341. 

Through the courtesy of Mr, 8. Ganapathy Iyer, the author received 
anumber of fowls which had succumbed to Doyle's disense and Fowl-pox for 
narasitologienl examination. From the oviducts of two fowls three specti- 
mens of a new species of the genus were recovered, One of the birds was 
heavily infested with Amoebotacnia ephencides also, 

Prosriocoerane Epos, BT, 
Host—Collus gallus domeshious. 
Habitat—Oviduct. 
Locality—Mulkteswar-Kumaun. (The birds were received from the 
pains). 

In the living state the trematodes are light brown in colour and possess 
considerable power of contraction and expansion. The body is pear-shaped 
with a broadly rounded hinder end and a comparatively attenuated anterior 
end. The cuticle is studded with minute, somewhat backwardly directed 
spines of O-015 x G004" size, They are closely set in the pre-testi- 
cular part but become sparse towards the hinder end. In permanent 


40] menimremnonia ato in en. 
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mounts the parasite measures 4-34—8-0 in length and 2-0—2-8 in maxi- 
mum breadth which oveurs across the testicular region, The cup-shaped 
eral sucker is slightly subterminal and measures 0+ 18—0-92 + O- 24—0- 49 
in size, Tt is followed by a very small prepharynx, a well-developed 
ovoid pharynx of 0-12—0-2 x 0+18—0-26 size and a moderately long, 
O-32—0-38 and narrow otsophagus, The oesophagus bifurentes into two, 
faitly long intestinal caeca which end hlindly just in front of the pos- 
terior fifth of body length, The acetabulum measures 0-(i—1-? in diame- 
ter and is situated at the junction of the first and middle-thirds of body length, 
The greater part of the acetabulum lice behind the anterior third of bexdly, 


The testes, two in number, are ¢ituated almoct eymmetrically, one on 


either side of the median line, in the intercaeeal space close behind the ante- 
nor half of body length. The left testis of O-38—0-7 » 0-38 0-74 
aize is situated slightly cephalad te the right testis which measures 0-€—0- 64. 
¥Oed—O'6 in sive, The cirrus sac is a nurow, elongated, somewhat 
sinuons tube extending from the genital atrium to a little: beyond the intesti- 
mil bifurcation upto the end of the anterior fifth of body length. Tt lies on 
the left side of the oesophagus and encloses an elongated, narrow, coiled yosi- 
aula seminalia which communicates anteriorly through o narrow duct with 
a feehly developed cirms. The small and shallow genital atrium enclosing 
the male and female openings is situuted on the left side in level with the an- 
terior margin of the oral sucker, 


The ovarian moss, O-4—0-74 x O-58— 1-0 in size, consists of a 
large number of closely aggregated, clonguted oval follicles situnted almost 
in the median line at the middle of the body length. The greater part of the 
Ov Orin mus ie pre-equiatorial and slightly overlaps the acetabulum anteriorly. 
An imconspiewous elongated ond narrow receptacnlam seminis, 0-13 — 0-26 
~ 0-4} — 0-08 in sine, lite behind the ovarian mass, oa litth to the left 
of the medion line, The receptaculum seminis after giving off 4 small Laurer's 
canal opens into the oviduct. The shell gland complex is ruther diffuse and 
is post-ovarian. The vitellarin consist of o large number of elongated oval 
follicles arranged laterally in seven to nine bunches. They begin from a little 
in front of the acetabulum and end slightly in front of the blind ends of the 
intestinal catea, The vitellaria are mostly confined to the apace between the 
intestinal eaeca and the bedy wall, Tho uterus consists of coiled ascending 
and descending arms andl oceupies nearly the whole of the post-testionlar Space. 
In front of the ovary the ascending arm of the uterus nuns in a more or less 
atvaight conret and lies terminally to the beft of the cirms sac, It opens 
distally into the genital atrium independent of the malo opening, The uterus 
is fall af yellowish brown, emall oval egos of 1-01 — 0-021 x 0-011 — 
OLE size, 


The exeretory bladder is ¥Y-shaped, with the main stem bifurcating into 
lateral cornma in the testicular region, ‘The exeretory pore lies terminally 
at the hinder end. 
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The genus contains a large number of species—Prosthowonimis ovmlas 
[Rudolphi, 1803] FP. crneatie [Rudolphi, 1800), P. pellucidna [von Linstew, 
1573], PF. japonicus [Broun, 101). 2. anetines (Morkow, 1002], F. petsck= 
bewsbit [Bkrjahin, 1913), P. degiele [Bkrjabin, 1014], 2. eftelletva [Nicoll, 115], 
Po rudotpht (Skrjabin, 1010), 2. fern [Bkrjabin, 1019), P. sbcjabind [Zakharow, 
Lozi), P, lengais-riorls ficans jeilried, 1923), FP, purcifer [Raillict, 1924), PF, 


Jucllebornt [Ekrjabin and Massino, 1925), P. Aortuchit [Movishita and Tsuchi- 


mochi 1025), JP. torcusialt [Laymann, 1920), P, orientalis [Yamaputi, 1933], 
P, querquediclae [Yarmaguti, LS], P,macrortivs [Macy, Wik], 2. leet [Hau, 
1935). In the procesdings of the Tndinn Sciences Congress, 10, Gideon 
published on abstract of a paper ona new species of the genus Prywn prion 
which he had obtained from the reotum of Jhis melenocephala, The genus 
Prmimoprion has now Leen proved to be synonymous with Prosthogonianus, 
The fol] paper has nob yet been published ond in the abstract the author has 
given no description whatsoever of the parasite, which is, therefore, con- 
sidered az * species inquizendae ", 


On account of the character of its vitellarin which are arranged in clofi- 
nite groupa and the abeenee of heavy uterine coils from the pre-acetabular 
region the new species, P. indicws, is referable to the aub-genus Mueroge- 
relrema [Skejabin and Baskokow, 1925]. Dy ite above mentioned clinracters 
it can be easily distinguished from J. ovales and P. dogiele. From P. macror- 
chis the Indian species can be distinguished by the length of the oeasphagus 
amt intestinal caeca, sine ratio of suckers, position of testes and vitellarin 
and by the abscnce of the apine in the ege, In baving the acetabolum more 
than twice the size of the oral sucker the) new epecies can be separated from 
P. furcifer, P. japonicne and P, pellucides in which the suckers are approxi: 
mately of equal sim, 2. indicus differs from P. vilellaties in the size ratio 
of auckers and in the extent of vitellaria and the position of testes which 
are confined to the anterior half of teely in the latter species, In the pos: 
terior extent of its cirrus soe which does not reach the ventral sucker ancl ends 
far in front of it, the Indian species differs from J, Grawai and P. pudschbeorelii. 
In the post-ovarian position of testes and the preacetabular extent of vitel- 
laria, the new species differs fram J, abjadbiat and PF. baravsialt in which the 
testes lie more or less in level with the ovary and the vitellaria do not peach 
the anterior border of the acetabulum. The definitely post-acetabulor clearac- 
ter of the vitellaria in P. anetinva, P. hovivehii and 2, orientalia distinguishes 
them from the Indinn representative in which the vitellaria extend to a little 
distance in front of the acetabulum, In P. canentus the acotabalum is just 
twice the size of the oral sucker and the vitellaria, which do not extend in 
front of. the acetabulum, are not diviced into bunches, while in JP. delice 
the acetalwaluin is more than twice the size of the om] sucker amd the vitellaria 
which extend in front of the acetabulum, are divided into dlistinsé bunches 
aboutseven to ning in number. ?, redelphi can be distinguished from the Indian 
form by the size of its acetabulum which is approximately twice the size of 
the oral sucker, the interenecal character of its wherns and the anterior extent 
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of its vitellaria which do not extend in front of the acetabulum. FP. fuel- 
lebornt differs from FP. indicus in the much smaller «ize of the body (2:28 x 
1-17 mm,) and the anterior extent of vitellaria which do not reach even the 
middle of acetabulum. FP. longus-morbificons differs from the new species 
in the relative gize of tho acetabulum, which i one and a half 
times the size of the oral sucker, and the posterior extent of the cirrus 
eae which reaches the acetabulum. From J. grerguedelee our specite con 
be easily distinguished by the posterior extent of the cirrus sac, which stop 
far in front of the acetabulum, the topography of gonads, length of excretory 
bladder and the extent of vitellaria, In the size ratio of its euckers [oral 
sucker (-6% 0°73; acetabulom 0-87 in dinmeter), extremely small 
length of its oesophagus, posterior extent of cirrus sac, which reaches 
the acetabulum, and the post-ncetabular and the restricted extent of the vite- 
Ilaria FP, leet differs remarkably from the epecies described in this paper. 


PROSTHOGONIMIASIS 

This trematodes disease, which is caused by the infestation with members 
of the genus Proathogonimus, offers a poultry problem of the highest magni- 
tude epecially in low-lying and water-logged areas. [t occurs in o large nomber 
of different species of birds and affects only the female, Amongst the domes- 
tic birds the disease hos been reported from fowls, turkeys, geese and docks, 
Though its effects have been observed for conturies by farmers in Europe, who 
were well acquainted with the eymptoms and lad even associated them with 
the extensive flights of dragonflies in certain seasons and in apite of the finding 
of these flukes in small numbers in the oviduets of disensed birds, no potho- 
logical significance, a8 haa been the caze with several other helminthic diseases, 
was attached to the presence of thege parasites. In 1920, Thienemann obsery- 
ed the correlation between the extensive flights of the dragonfly—Libellula 
quodrimaciiaia and the production of soft-shelled eggs by domestic hena, 
Ho, however, attributed the disease to the presence of some toxte eubstance 
in the body of the dragonfly, In the following year Hieronymi and Szidat 
definitely attributed the disease to the presence of flukes—P. neliweidye von 
Linstow [Syn. P. infercalandus Szidot, 1921), in the oviduet and described, 
in detail, its symptoms and pathology. 

Subsequently several new species of the genus Prosthogonimus have 
been described and a large number of cases of proathogonimiasis have been 
recorded, Szidat [1927], reports that during the spring of 1026 it was impoe- 
sible to obtain fresh ergs in the vicinity of Rossiten, East Priessia, owing to 
the devastating effects of proathogonimiasis, and if. hen harboured mura than 
forty or fifty parasites it usually died, Thesamenuthor [Szidat, 1093), refers 
to this trouble ag the most important disense of the low-lands of the Northern 
Hemiephere. Similar cases have been reported from various parts of Germany 
by Rheinhard: (1922), Ariess [1922], Seegart [1923], Mass (1923), and other 
and by de Blicck and van Heelsbergen, [1025], from Holland where P, pellu- 
cidue has heen found to be the cause, Panisset, [1924], reported similar cases 
of the diseose from France. [otlan and Chandler [1925] discovered that » 
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serious poultry disease in the United States of America was caused by a species 
of the conus Proshogonimus. The species has since been described as P. 
maerorchis by Macy [1034], who haa worked out the complete life-history 
of the parngite, He has extended the work of the previows American workers 
and lies shown that the infestation is widely prevalent in the United States. 
Taylor [1931] pointed out that though there was no record of the occurrence 
of this disease in Great Britain it was likely to make ils appearance sooner or 
later as members of the genus Prosthogonimtes os well os the dmgonfly, o. 
qmiadrimacniatas, were known to oocor in the country. 


The carly symptoms of prosthogonimiasis are the laying of soft-shelled 
egies and a marked decrease in the egg production. To determine the effect 
of the infestation with P. mgorordlis. } Maey [1994], carried out experiments 
on laying hens. He selected 0, flock of sixteen white-leghorn hens with known 
lnying records and to eight of them he fed cysts of the parasite obtained from 
naiais, the other eight birds were kept az controls, During a fixed period of 
observation he found that the controls laid ten times as many eggs as did the 
infested birds. The striking fall in egg production was due entirely to P. 
migerorciia. ‘Thus it would appear that the worms when present even in such 
amall numbers as will not cause death of the bird, can be reaponeible for enor: 
mons eponomit boas to poultry farmers. 


The parasite usually lives in the bursa fabvicii of both male and fernle 
birds. In laying birds it enters the oviduct, being probably assisted by the 
movements of that organ, and is reeponsible for causing acute inflammation and 
the consequent production of abnormal eggs and discharge of albumen, Owing 
to irnitation retroperistaltic movements are ent up in the oviduct cuusing broken 
yolk, albumen, bacteria and parasite material to onter the peritoneal cavity and 
giving rise to acute peritonitis, ‘The disease is frequently fatal in even moderate- 
ly heavy infestations, An interesting, though not serious, aspect of the disease 
is the oecnsional ocenrrence of living parasites and parasite material inside 
the shell of otherwise normal oggs. This inclusion is possible because the 
parasite lives on the surface of the oviduet which secretes the egg material, 


Kolan ond Chomdler, (1925), noticed the following pathological changes 
mi diseased binds om post morfem examination; heavy cmaciation and 
aummia ; fibrinous poritonitis, with a large amount of sticky, vellow exudate 
containing lange masses of egg-volk ant albuinen, parasites and its eggs. The 
ovary showed a number of disenaed, collapsed ovules, containing greyish-yellow, 
ege-yolk-like material mixed with fibrin and pus. The oviduct was preatly 
distended, its serous coverings showing a more or less pronounced reddish 
diseolouration. The lomen of the oviduct contained a large amount of albu- 
men material forming ovoid clots of about one to two om. in diameter ; 
the mucosn wos covered with a sticky exudate consisting mainly of albumen, 
blood and fibrin; large number of flukes was also present. Bacteriological 
examinations, both microscopical and cultural, were negative, Bittner 
[IES], andl Maay (to, found infiltration of large numbers of plasma onlls 
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in the tissues of the diseased oviduct, The former author found large numbers 
of eosinophiles also but Seifried [1923] and Macy [1934] report the presence 
of relatively few ensinophiles. 

The diagnosis of the disease is usually difficult on account of its obscure 
symptoms, specially in the initinl stages. The earlier symptoms, Inying of 
woft-shelled eggs and decrease in egg production, are likely to be attributed 
to disturbances of the oviduct arising from rutritional irregularities. A 
positive diagnosis is possible only by the finding of mature parasite or its eggs 
in the faeces or in the eggs of the suspected bird. It is, however, not always 
Feible to determine the infestation by faecal examination, Seifried [1923], 
Macy [1934], and others have reported their inability to find eggs in the faeces 
of infested birds, specially when the infestation was not very heavy, but enough 
to cause trouble, In the absence of a constant passage of bulky material 
through the oviduet, the eggs are probably discharged only periodically. 
Tn the absence of a positive dingwosis, the following eymptoms, when taken 
collectively, are strongly suggestive of prosthogonimiasis, Inactivity of the 
bird, sharp decline in egg-production, laying of soft-shelled eggs, presence of 
thalky-white crust on the feathers around cloacal region, distension of the 
abdomen in the cloacal region and bluish-red colour of the skin of the abdo- 
men (advanced cases), presence of hard, cream-colonred chrunke of abortive 
egg-white and yolk in the oviduct and abdominal cavity and the distended 
oviduct filled with fibrinated pus and abdominal cavity with pus-exudate, 
pirasites, eges, lesions and peritonitis. 


The worms in the oviduct can not be removed by any method of treat- 
ment. In the early stages, while the parasites are still in the intestine, it may 
be possible to remove them and thus prevent their entry into the oviduct. 
Bunyes, Hall and Cram [1933], have reported successful results in the treat- 
ment of prosthogenimiasis with carbon tetrachloride when given in repeated 
doses of 1-5 to 1-7 oc. in liquid cereal, On account of its toxicity the drag 
should be wee with cure, 


The occurrence of the parasite in migratery birds and the lack of marked 
host specificity and the migratory mature of its second intermediate host 
render the problem of prevention extremely difficult. The author understands 
from Dr. Mehra of the Allahabad University that the Indian snipes are com- 
monly infested! with members of the genus Presthogonimus. Though the life- 
history of the Indian species has not yet been worked out, from a comparative 
study of the life-histories of other species of the genus, itis highly probable 
that the infestation of poultry with this parasite in this country, as elsewhere, 
takes place through the young and the adult of dragonflies, The only pos- 
sible method of preventing the infestation is by keeping poultry frneed away 
from permanent ponds and lakes. Adult dragonflies are easily caught by poul- 
try ondamp mornings and hence the birds should not be let loose in the 
mornings until the dragonflies are out of the weeds. 

The author is ceeply grateful to the Director and the Pathologist for their 
kind encouragement and help. 
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RHINOSPORIDIOSIS IN EQUINES 
BY 
LAKSHMI SAHAI, M.Sc., MALC.V.8. 


(Veterinary) Disease Investigation Officer, Bihar 
(Recetved for publication on {tl April, 1925) 
(With Plata MIT and HOV) 


Tue first published reference to the oceurrence of Riimosporidiosia in 
animals in this country is to be found im o paper entitled “ Rhinosporidiosia 
in Cattle" read by the late Krishnamurti Ayyor af the seventh Congress 
of the Far Eastern Association of Tropical Medicine held in Caleutts in 1927, 
wherein after reviewing the literature on the subject, he recorded the discovery 
of the parasite in growths from the nasal cavities of two bullocks and ono row 
in the Tanjore district of Madras. Up till now this has been the only record of 
the ooeurrence of the disease in bullocks either in this country or outside, 


Later, in 1933, Ayyor described Rhinosporidial growths in a mare which 
azo caus from the Tanjore district. Though this was the first case of its kind 
to be recorded in a horse in Inclia, the pearesite had been deseribed earlier in a 
horse, by Zechokke [1013] in growths aint to him from South Africa. The 
rrowth from the nasal cavity in which the parasite wae found was of the sie 
of an eae, reddish in colour and hard with a rough outer surfaes and inside it 
were found eysts which were filled with a parasite which was very closely allied 
to Ahinosporidinm seeberi, the parnsite found in man and which Zschokke 
termed Hhinssporidtum equt, 


In 1926, two further cases were recorded in the sxe country in mules by 
Quinlan and de Koch, and im 1028 another i in & horse in Mentevedeo by Cordero 
and Voreslane, the fesions in all these cases being more or bess alike and in the 
nature of irregular tumour-like masses situated on the nasal mucous membrane. 


Including the case recorded by Krishnamurti Avyar, there are on record 
only five cases of Rhinosporidiosis in equines. The object of this small note 
is to place on recon another case of equine Rhinosporidiosis in a country. 
bred pony at Bargarh in the Sambalpur district of Orissa, 


During the author's visit to Bargorh in Febroory, 1937, Veterinary Assist- 
ant Surgeon ¥, K. Viswanathan, in-charge of the local Veterinary Dispensary, 
showed him a small growth which he had removed fram the natal cavity of « 
horse. Suspecting that it might be a Rhinosporidial growth, the writer 
broucht it to Patna where the diagnosis was confirmed by histological examina- 
Hon, 


( 221 ) 
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The following are the available details about the animal +— 


Thetriat . * ‘ ‘ ‘ » Bambolpur. 

Bub-division ‘ ‘ ‘ » Bargarh, 

Village . ‘ ‘ j » Esnegarh. 

Benet ancl ae. i: , i » Goontry-bred ohestnek mare, 

Age ‘ - ‘ ; i » Li -ypenr. 

Nature aod size of growth . 4 » Softabout * hong and 2" high. 

Syiaptome ; : , a » Slight blood-strined mucous discharge 
from the affected mastril. 

TDrte when frat sen . : . l4th February, 1037. 

Date when growth rennoved 8 » Lith Pebroary, 1997. 


Rulbexpuent history , . . » Not known, the animal being sold of, 


The animal was brought to the hospital as it had audible breathing ond 
there was a slight blowdstained mucus discharge from one of the nostrils. The 
Veterinary Assistant Surgeon while examining the affected nostril found a 
amall growth in the anterior part of the nasal cavity and he renvoved it, 

The prowth was about one inch long and half inch high and on naked eye 
examination, it presented a cauli-flower-like appearance with o soft irregular 
sitface, When examined under a hand lens, it presented numerous pale 
white specks embedded in soft tissuc, which on histological examination proved 
to be cysts or sporingia of Rhinerporidine. 

Histologically the growth appeared to be identical in every respect with 
the one described by Krishnamurti Ayyar. It wos covered with stratified 
squnmnous epitheliam which presented an irregular outline and was in places 
thrown into folds. In the superficial layers of the underlying highly vascular 
aub-epithelial connective tissue were present large numbers of aporangia in 
various stages of development. They were either oval or spheroidal in outline 
ad each was enclosed in uw capsule which waa thicker in the young than in the 
older sporangia, 


Inside each eporangium were present numerous spores in various stages of 
development, the fully formed ones being usually in the contre and the small 
onea at the periphery. In a few the fully-formed ones were situated af one 
pole and the small ones at the other. The spores were enclosed in a thick 
chitinons envelope with granular bodies inside thom. Those bodies are consi- 
dered by some to be refrangent spherulea and by others to be sporules or 
sporonaites. 


As the sporangin grew older, they increseed in size and ultimately pressed 
upon the overlying epithelium which gradually diminished in thickness and 
ultiinately burst along with the eapaules of the sporangia, thas enabling the 
spores to pet discharged on the surface of the nasal mucous membrane. 

The case described in this paper is the second of its kind to be discovered 
in « horse in India. Careful enquiries failed to reveal the existence of more 
ones in the locality, 
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Tn view of the close relationship between Ahinosporidiam equi ancl Aan 
portdinm. seeberi, the causal organism of Rhinosporidiosia in man, enquires 
were made to ascertain if human Rhinosporidiosis had been recorded in the 
locality but the author learnt that the Medical Department was not aware of 
the existence of the disease in Bihar, There is, however, a record of ome ene 
of lumman Flutnosporidiosis in the Patna General Medical Hospital amd two 
itt the Cuttack district of Orizea. In view of the fact that the disease has now 
bean shown to exist in this part of the country, besides Madrus Presidency, 


systematic search will probably reveal the existence of the diseas. in other 
parts of Indin also, 


REFERENCES 
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THE OCCURRENCE OF CORYNEBACTERIUM EQUI IN A 
SHE-BUFFALO 
uY 
¥. BR. RAJAGOPALAN, G.AMLV.0, 
ART 
¥. R. GOPALARRISHNAN, GLY. 
Imoerial Pelerinary Hezearch Institute, Mubtencar-Kuemadiin 


Reteived for publientian on 2th March 195% 
I 
(With Plate XV asd eno tasut-fippare} 


Conrvesscreaom wor was first described by Magnusson [ 1023] as 
a possible etiological arent in specific pneumonia in fons and he recorded 
twelve cases of its incidence in a breeding establishment in Sweden. He 
also conducted experiments which indicated that only equines and pigs wore 
susceptible to infeetion with the bacillas responsible for pneumonia im foals. 


Bubeequent workers have also reported the oeeurrene: of the cisenss 
in equines in other countries; Meissner and Wetzel [1923], Latje [ 1923), 
and Lond [1924] in Germany; Bull [1024] in Australia; Dimock and 
Edwards [ 1991] in America and Rajaropalan [1937] in India. 

This organism has so far been reconkel] as occurring exclusively in the 
equine specica, The object of this paper is to record the occurrence of an 
organism, indistinguishable from Corynebacterium agus in its morphological, 
cultural, biochemical and pathological characters in the genital tract of a 
sho-buffalo, the subject of abortion, 

We are indebted to Mr. Tolei Ram, Veterinary Assistant Surgeon on 
special duty at Okara, for the material from the sho-buffalo. Tho material 
was recived as swibe taken from the o=uteri, The following history waa 
suppled with the material : 

“Buffalo No. 92/4-3 in first calving—aborted about eight days ago—eight 
months pregnancy—purchased from outside in pregnant state. Symptoms : 
After-birth came out normally alter abortion—discharge seanty, bat purulent 
and offensive—swab taken from vaginal wall nearos uteri, 05 “the anna! wes 
badly straining and not properly secured." 


At the same time and in the same place three other sho-buffalocs also 
aborted with the sare elinienl history, 

As the case was suspected for bovine contagious abortion, tho usual 
cultural examination ond smell animal inceulation were done, On eultural, 
biological and serological examinations, the material tumed out to be negative 
for evidence of infection with Br, abortve, But on Escherichia species and 
a Pigmented diphthercid (C. eyut) which is the subject of the present report, 
werd isolated. 
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THE IDENTITY OF THE ORGANISM 


Morphelogy—Morphologically the organism grown on solid medimm, 
appears as short rods, mostly straight, occasionally elightly bent, with rounded 
or clubbed ends, Moatof them are emoll, almost ovoid, approaching the 
epherical quite frequently. It is Gram-positive, non-motile, nom-spore-forming 
and non-eapsulated, In broth-culture the bacillary form is more pronounced 
than the eoceoid. 


Culferal charade. —Grown on plain agar plate, colonies aro raised 
and cirealar, with entire margin and moist and shining surface, They ara 
fawn-colowred and slimy in consistency. The colonies conleses and tend 
to run down and accumulate of the bottom of the slant. Tf stored at the 
ordinary room tempernture and exposed to light, after an incubation of 
twenty-four hours ab 37°C,, the colour of the growth gradually deapens, 
becoming salmon-pink. 

In broth, growth is manifested by an uniform turbidity with a slight 
granular deposit at the bottom which disintegrates completely an shaking. 
The deposit develops a faint fawn colour after two or three days. Fre- 
quently a ring of granular growth on the surface is also noticed. 

Tt grows sorobically as well 28 under micro-aerophilic conditions, but 
growth under anserobie conditions, if any, was not noticenhte, 


The biochemical and other properties aro tabulated below (Table I) 
along with those of @. equi, for comparison :— 











Tante I 
C. equi. oe Remarks 
Adonite ‘ ' ' ' _ _ 
Dextrose ' ' . _ _ 
Tnutin . : ; : z = — 
Malina a a ‘ i = _ 
Rhoffiness . ‘ ‘ : -- -- 
Balicin ; 4 = =: 
Xyloss 7 " ‘ _— — 
Aribinosa . ‘ 7 ‘i — — 
Datleite ‘ ‘ ‘ _ —_ 
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Testa G. nyu. Laplated Rerarka 
Girl =... — 
Loctasa ; ; ‘ = 
Mannitol =. : i _— =_ Readings taken 
ape éleven 
Blamnoe . : i = - diya 
Borbital " . 3 ‘ a _ 
Galacioaa =, , i ‘ e oe 
Dextrin i ; “ — — 
Inositol i é + ‘ _— 
Leevules  . 4 ‘ ms 
Mannosa ; : s = 
Sucrose ; ‘ . ‘ _ 
Beaaroh, i : i ; — 
Trohaloss . ‘ 1 ‘ —s 
Vogia-Prosknwer . i ‘ -- 
Methyl red . " . . = 
Indol production . ; 3 — 
Nitrate reduction 5 i + 
HAydregen nalphida : 4 — 
Crtalase ‘ ‘ ‘ ol. 
Liteaia mille : i . | Nechangs  . | Mochongo . | [days 
Gelatin . : i . | Meliquefaetion | No Hqwofoetion 
Mi. , Medustase . i ‘ = _— 
Potato ‘i : . | Moderate airy Mofcrate dry 
growth red: growth = revd- 
didh-yellow in | dish-yellow in 
colour. ookur, 
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Tate I— eonelid. 










Testa 


Growth on Sodium tellurite 


Tevep black =, 
imum. 


Deep back. 












Loofler'a medium Moulorate growth) Moderate growth 
lesa ghundaont | lea abundant 
than on Spar. than on nen, 
Light pink. Light pink, 

Blond agar . Nohoamelysi . | No laemolynia. 


Tt is, therefore, evident that the organism isolated has characters identical 
with thoee of @. equi. 


SEROLOUICAL TESTS 


(1) Agghitination.—When the material was first received, suspecting 
the caso might be one of abortion due to infection with Br. aboriwe—the 
common enusal organise of bovine abortion—a guinea-pig had been inoculated 
intre-peritoneslly with the material, This was bled twenty-seven days 
later, and the separated serum wna put to agglutination test against the or- 
ganism under report as well o5 against Mr. abortus. No agglutination took 
place in any dilution in both instances, 


Two mbbits were immunised, one with @. equi of foul poeamonia ongin 
and the other with the diphtheroid from the specimen, They were infected 
intravenously with saline emulsions at four hondred millions per ec. of the 
respective organisms, three times at five days intervals. The dosage for the 
cotssive inpections was 0-25, 0-6 aml 1 ec, respectively, They were bled 
on the cighth day after the last injection. The two sera were put to the 
agglutination test against their homologous organisms, At the sume timo 
they were pat to ercee-agglutination tests, the eerum of the equine source 
against the buffalo-stmin of diphtheroid, and tice versa. No agglutination 
was obtained in any of these tests. These tests were repented in saline con- 
centrations up to 1-6 per cent, still with negative reanlta, 

The feet, that the guinea-pig seram failed to reveal any titre for the 
orginizm isolated amd the sem of rabbits specially trented for the purpose 
also fhiled to give any ogelotination, ia not, however, very disappointing, 
For, working with (. equi isolated from enses of foal pneumonia, we have 
never been able to demonstrate agglutinins in the naturally infected subjects, 
aod only occasionally in small animals intensively trented for the production 
of agglutinating sera, This acems to have been the experience of moet other 
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previous workers o5 well. Magnusson [1023] has reported hia failure to 
obtain agglutination of the bacillas with the blood of sick animals and 
also from rabbits which had received repeated intravenous injections 
of the culture. Bull [1924] also failed to demonstrate ngelutinins in 
a horse injected subcutaneously with an emulsion of the culture, Dimock 
and Edwards [ 161] however, claim to have produced agelutinating serum 
(titre 100), by giving the horse four injections of culture with increasing 
dosage at intervals of seven days. 


(2) Complement fixation teat.—As the agelutination tests wore of no 
avail in proving the identity of the two organisms, recourse was then had 
to the complement fixation test, and crces complement fixntion tests, 


Thea sera from the two immunized rabbits, already mentioned, were usedl 
ag the source of amboceptors, The Kolmer's technique was followed in 
theso teste, using two full units of complement in one co, volume and 0-5 o.o, 
quantities of each of the four other components. 


The haemolytic serum was titrated using falling quantities of a 1 in 1,000 
diluted serum, fixed quantities of complement, i¢,, 0-3 c.c, and 4 c.c. quantities 
of a two per cent suspension of sheep red blood corpuscles. The mixture 
waa incubated for one hour at 37°C, and the titre at which haemolysis occurred 
waa rend off. The steck hnemelysin was then diluted for the test accordingly, 
60 that 0-5 c.c. contained two units of haomolysin. 


Serum for complement was obtained from a healthy guinea-pig and wos 
diluted initially 1 in 30, Dilutions of complement from 0-1 to 0-5 ¢.c, with 
& graded incresse of 0-05 cc, were made in normal saline solution tu which 
two units of haemolysin and two per cent suspension of sheep RK. B.C, exch 
in half c.c. quantitites were added and incubated for one hour at $7°C. The 
emaliest amount of complement giving complete haemolysis was noted and 
the next higher, which is the full unit was taken asa guide to prepare a dilution 
to contain two full units in one o.c, quantitics, 


Graded dilutions, in geometrical proportion, were made of the antigen, 
for titration, from 2 to 82. Half c.c. quantities ofa lin 10 dilution of a heated 
healthy serum and omt c.c. quantities of complement containing two full 
units were added. After two hours’ incubation at 37°C., hoemolysin and 
RB. B.C. in required quantities were added followed by a further incubation 
of one hour at 37°C. The smallest amount of antigen producing some in- 
hibition of haemolysis was noted and the stock antigen diluted for the teat 
in euch a way that one-third of the anti-complementary unit wag contained 
in 4 oc. volume, 


Having titrate] the components the complement fixation test was con- 
ducted using the sera of the two rabbits which had been immunized against 
C. equi and the buffalo diphtheroid respectively, The sera were hented 
cvermght at 66°C, Dilutions of the serum from | in 10 to 1 in 80 were mada, 
and the titrated quantities of antigen and comploment were subsequently 
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added and inenboted far two hours at 87°C. Thon the requisite quantities 
of hoemolysin and sheep R. B.C. were added. The contents were mixed 
well and incubated for one hour at 37°C, 


A healthy rabbit serum was also tested against both the antigens for 
eomlbrel, 

In addition, a complete ect of the usual controls for the reliability of the 
components were kept as follows:—Serom control with one-tenth dilution 
of serum, complement, hoemolysin and BR, B.C,, butwheth no antigen: antimen 
control with 4 cc. of antigen, complement, haomolysin and R. B. C., but 
with mo serum : haemotytie system control with two unita of haemobysin 
complement and Rh. B.C. bot with Pets serum nor antigen; BR. B,C. 
eontrol with two per cent sheep FR. T. 0. in normal saline only. 

All controls were. satistactory, 


The result is tabulated below (Table IT). 


Tanne I 








Serum dilutions 


Sorum testod (after | 
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Tt will be een that the foal preumonin organism fixes complement in 
the presence of the buffulo-liphtheroid-scrum at about the same titre as in 
the preeeno: of tte homologons serum and vice ered, 


PatTioceNDcrre 


The organiam was found to be non-pathorenie to rbbits and guinen-pics. 
With a view to ascertain the pathogenicity of the organism for young oquines, 
Foal No. 417, aged fourteen days was swabbed inside both nestrils with an 
envision of the buffale stenin of diphtherowl, The onimal behoved oxnctly 
like a fonl infected with @. equi (Toxt-fig. 1). It showed a distinct ree in 
temperature on the evening of the sixth day. The animal was dull and 
lacking in appetite. Tt had an oceasional congh and became progressively 
weak, The respiration was distresaed and gurgling noises could be heard on 
ausenltation of the lungs. The temperature: continued to be high until just 
before death when there wos a slight fall. The foal died on the sixteenth 
day after infection. A post mortem examination, the anterior portion of 
both the main Iobes of the lungs were found studded with characteristic 
abscesscs (Plate XV). Am organism indistinguishable from €. equi was 
ro-iaolated from the long shecesses in pare culture, 


Whether the organism is capable of causing abortion or purulent metriths 
in she-bultaioess under experimental conditions could not be determined owing 
to lack of pregnant she-buffaloes. In the hope that oa pregnant cow might 
react in a simular way, Cow No. §, nine months premant, was instilbed intr 
vaginally with five ec. of a saline emulsion of the organism made from four 
48-lirs, old agar slants, combined with on oral administration of an equal 
quantity of a similar emulsion. Twelve days later the cow gave birth to 
aocalf which died soon after birth. Tho organism could not be recovered 
from the uterine discharges of the cow, nor from.any of the infernal organs 
of the dead calf. 


Another experiment was conducted to find whether this organiam could 
cause pneumonia of joint-fl in bull-ealves, in the snme way as (equi does in 
young equines, Two calves, aged two to three months, were swabbed in both 
nostrils with an emulsion of the organiam., Wo lesions attributable to in- 
fection with @. egui developed in either of them. 
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Fig. 1. 


Clinieal chart of Foal No. 417 (born on 20th June 1957) infected with the buffalo 
stenin of ©. egiti, 
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From the cultural and biochemical charactera of the organiam coupled 
with its serological affinity to C. equi ond pathogenicity to young foals, there 
remains no doubt the organism under consideration ia a strain of (, equa, 


This ia the firet time that tho organism has been recorded in a specica 
other than equine. It was isolated from tho wterus of a she-buifalo that 
had aborted, Following abortion there was a foetid purulent slimy discharge 
from the uterus and the organism was obtained from this discharge, Tho 
only other organism that was grown besicles (. eyut was a coliform organism 
and the question naturally arises why the latter ehould not be held aa the 
eause of the condition. It is truo that certain etrnins of coliform organisms 
are capable of causing inflammatory conditions of the urinogenital tract 
of man ond animals, Such strains ore highly virulent for the uinen-pig 
and mice, causing, on fresh isolation, by intraperitoneal inoculation, a suppura- 
tive or purulent peritonitis or a fatal septicaemia. But in this case, puinea- 
pige and mice that had received intraperitoneal injections of the material 
developed no illness, and on destruction revealed no pyogenic lesions. It 
would appear, therefore, that the coliform organism was a banal organism 
devoid of pathogenic propertics, There is, therefore, the probability that 
the pyogenic lesions met with in the buffalo wore due to the other orzaniam 
slated namely C. egrei. This organism ia non-pathogenic to laboratory 
animals, which fact should explain why the puinea-pies ond mice inoculated 
with the purulent material from the buffalo containing the diphtheroid deve- 
loped no lesions. 


But the mere isolation of an organism from lesions does not definitely 
establish it as the pathogen, Lesions similar to those in the buffalo could 
not be induced in a pregnant cow by the intravaginal instillation of the isolated 
organism. Owing to lack of prepnant buffaloes, the pathogenicity of the 
organism to the species from which it was isolated could not be tried under 
experimental conditions, It has not been peesible, therefore, to advance 
experimental evidence definitely incriminating this organism as the ennse 
of either post-abortion purulent metritic or of abortion although the cir 
cumstances of the case under report are atrongly suggestive of its being the 
cause of one or both, However, irrespective of its pathogenic significance, 
the mere otcurrence, in the boflale, of Conmebacteriam equi, an organism 
which hos so far boon natumlly met with exelusively in the equine species 
is of sufficient interest and is deserving of report. ~ ‘ 


Suaaary 


Cornmebecteriven egnd has been recognised by several workers as a cause 
of pneumonia in yung equines. Tt Loz not so far been recognised as occurring 
in any other species of animals, Its cecurrenee in pyometra following abortion 
in & she-buffulo is, therefore, recorded in this article. Its idenuity with Cory- 
nebacterium equi hos been proved by morphological, cultural, biochemical, 
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serological and biological tests. The probability of its being an etiological 
factor of either abortion or of post-abortion poner is discussed, 


REFERENCES 
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PSEUDANOPLOCEPHALA CRAWFORDI BAYLIS, 1927. 
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Agsisiont Lecturer, Madras Veterinary Cotleqe 
ARTF 
kK. §. GOPALARRISHNA IYER, G. M. ¥. ¢, 


Feterinary Assistant Surgeon, Madras Velerinary College, 
iReesived for publication on ath Mareli 1936.) 
[With Pate VT and two text-figures) 


Incrpence of adult cestodes in the pig appears to be very limited. The 
casts on record eo far are by Maplestone and Southwell 1923), Baylis [1927] 
and Hall [1924]. Mapleatone and Southwell [1929] described Paremontezia 
site from an Anstralian wild pag. Tkaylis [1027] described Poramontezia pha- 
eathoert from on African wart hog and Prendanoplosephala eraicfordi olstained 
from a wild pig in Ceylon. Hall [1924] appears to have recorded an undeter 
mined Anoplocephalid tapeworm ina pig in Amerien. Jt is thus seen thot no 
aclult tapeworms have eo far been reported from India and lence this record of 
a tapeworm from this part of India, In the last week of December 1037, a cnl- 
jection of helminths of the pig was made by the writers and the worm to be 
described belongs-to that collection. In the museum of parasitological collec. 
tions of this College, about half a dozen specimens of tapeworms from the 
pig collected by M, Anant Narayan Rao and L. 8, Parameshwara [yer during 
1932 and awaiting identification were also examined. All the specimens 
reserble, in almost all details, the parasite P, crawfordi Baylis, 1927, A 
description of the parasites is given below : 

The worms measure from 21 to 31 cm,in length and 3 to 4 mm, in 
width, The segments are wider than long in the anterior portion while there 
sai tendency to an increase in the length of the posterior end of the 
strobila. The pravid segments are very much contracted, 

( 235 ) 


This content downloaded from 
213.87.240.204 on Sun, 21 Feb 2021 15:37:01 UTC 
All use subject to https://about.jstor.org/terms 


256 Pseudanoplocephala crawfordi 





Fig. Il—Seolex of Peeudanoplocephalas craufordt, ehowinat the suckers, neck and 
tha commencement of the longitudinal excretory canals, (Be-scolex ; sucker ; 
ec-pxcteiery canals). 

The seolex (Fig. 1) is small and measures 0-46 mm. in width, ‘The suckers 
are directed upwards and forwards and vary from 0-10 to 0-14 mm. in dia- 
moter, ‘The neck is constricted and measures 0-35 mm, in width, 





Fig. 2—A portion of the strobila showing the pair of longitudinal excretory conals 
and the genitalin, [t-testea; o-ovary; g.p-genital pore.) 
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The excretory system (Fig. 2) consists of a single pair of longitudinal cannls 
only, situated ventrally with no cross communication at the posterior end 
of the segments. They are wide and wavy and measure 0-075 to 0-10 mm, 
in width, 

Grentttia.—Thore is a single get of reproductive organs in ench segment. 
A paired ovary with finger-like processes all round, o vitelline gland which 
is aleo lobed, occupy the median area of the segment. The vagina lies ventrally 
to the cirrus which is lodged in a well-developed peuch or aac. The cirrus 
is continned inwards into a fusiform veviculs seminalis into whieh the vasde- 
ferens merges, The testes extend across the whole sepment being more on the 
aporal than on the poral side and vary from twenty-five to twenty-six in 
number, The uterus is an elongated sac with many out-pockets and contains 
ova (Plate XVI) measuring 0-10 mm. 


ACKKOWLEROWENTS. 


Tho authors aro indebted to Rao Sahib M. Anant Narayan Rag for his 
valinble help and the drawings and to the college artist, Mr. Durniswamy 
Mudatiar for the microphotograph. 


Coxenrerons 


An adult tape worm so far undescribed from Indin is recorded in this 
paper, This appeara to be a fairly common worm infesting the intestines of 
domestic pigs in South India, 

REFERENCES 
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STUDIES ON THE HELMINTH PARASITES OF INDIAN 
POULTRY, PART H. THE OCCURRENCE OF 
GAPEWOERM IN FOWLS 


EY 
HAR DAYAL SRIVASTAVA, DSo. 


Helminthologist (On special dirty) 
finperial Veterinary Research [natitute, Mubteroor-Kumaun 
{Received for publication on 25th May 1993) 


THE terms gapeworms, ¥-worms and forked-worms are applied bo a 
gfenns of strongyle nematxles—Syaganes ¥. Sebold (1830), which oocur in 
the adult stage in the traches and bronchi of birds and mammals. In their 
immature stage the worms inhabit the lungs and air ence, As the name sug- 
gests the males and females remain permanently joined im cope im the form 
of the letter °°. The most important and widely studied inmtmber of the 
genus ia 8. irackes (Montagu, 1811 ; Chapin, 1925), which occurs in the trachea 
and bronchi of many species of birds of different groups. The parasite is 
more or les; coamepolitan, In the Fauna of British India, Nematoda, Vol. 
1, L936, Baylis remarks, “The parasite is very widely distributed through- 
out the world, but the only record from the Indian region appears to be from 
tho fowl at Colombo, Ceylon (v, Linstow)", In 1935 the author had oppor- 
tunity to examine about a dozen chicken at Bareilly and recovered four speci 
mens of gapeworms from the trachea of two of thom, The worms on care- 
ful examination proved to be specimens of Syngemusr traches—a worm which 
has not been previously recorded from thia country, One of the birds waa 
found to be infested with Catalropis tulicue Srivastava [1935], In the 
Thnture state 8, breaches lives in copnla attached to the mucous membrane of 
the upper part of tho respiratory tract. The eggs are laid by the gravid female 
while still in copula and pass out under the margin of the bursa of the male 
into the lomen of the trachea and bronchi, In their appearance the cegs 
differ fron those of other strongyle worms in the presence of a thickoned oper- 
culum of either end. They are in the 1O-velled stage when Inid. From the 
trachea they are coughed up into the mouth and swallowed and are eventually 
passed out with the droppings. Under eultable conditions of temperature 
and moisture the eggs usually hatch in seven te ten days. ‘The larva under- 
goce a moult inside the eg¢ shell. The second stage larva which retains the 
cuticle of the fitet stage is infective and one ecdysis is skipped over in the 
development of this parasite, It is, however, not necessary for the larva to 
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hatch and infection may result by the ingestion of eggs containing fully deve- 
loped larvae. Although the interealation of an invertebrate intermediate lost, 
such ag earthworms, anaila and slugs, in the life-cycle of this parasite is not 
neceeary, they often act ag reservoirs for the larvae. When larvae and mature 
gee are ingested along with soil by earthworms they migrate from the gut 
to their muscular parts and remain alive there for over three years, The 
earthworm thus plays an important role in the collection of larvae from the 
soll, in carrying over the infection from stason to season and in transferring 
them to the final host. On being swallowed by the final host, the lorvao 
quickly migrate to the lungs where they undergo a further moult and sex 
differentiation and pairing take place, After pairing the worms leave the 
amiller oir-posages and work their way to the large windpipes, Sexual 
maturity is attained in ten to fourteen days after the worms reach the trachea. 
‘The entire life-cycle is completed in o month or ao, 


The worms inhabit the trachea and bronchi of tho turkey, fowl, pleasant 
goose, duck, pigcon, guinea-fowl, pea-fowl, partridge and various species of 
other birds. Chicks, turkey poults and young pheasants are particularly sus- 
ceptible and may die in large numbers, However, chickens invariably 
develop a very definite immunity when eight or nine weeks old, and ones this 
age immunity develops any worms which may be present die and a reinfet- 
tion is impossible, The turkey on the other hand does not develop any age 
immunity and may remain infested throughout. Turkeys do not show any 
aymptoms, unites very heavily infested, and hence may serve as carriers for 
the parasite, 


The * gape’ disease in young birds is probably mainly due to the mechant- 
eal blockage of the trachea, which is brought about by the presence of the para- 
site, local oedema of the mucosa at the asat of attachment and the accunila- 
tion of mucus, Tho migration of the larvae through the lungs does not appear 
to have any serious effect. Though the worms are bloc! suckers, the actual 
legs of blood is probably negligible, The symptoms are mainly those of 
suffocation, ‘There is a peculiar cough or sneexe, the bird tosses ite head, 
the neck ja stretched forward with open beak in an attempt to take in more 
air, Tho death is usually due to suffocation though progressive emaciation 
is undoubtedly a contributory factor, 

In the absence of any sitiafnetory treatment the practice of mechanically 
dislodging the worm, with or without the aid of certain chemicals, is wide- 
gpread. A loop of horse hair is introduced into the trachea, twisted to entangle 
the worms and then withdrawn. ‘The tip of a feather moistened with clove 
oil or turpentine is also often used in dislodging the parasite. In the case of 
valuable bieds inteatrachenl injection of 1 oc, Lugol's iodine or five per cont 
aqueous salicylic acid may be tried. Fumisation with such substances 
as heated carbolic ackl, tobacco smoke or burning sulphur is of little value and 
may even be dangerous. Soclium salicylate at the rate of three drams to every 
quart of drinking water or pounded garlic in the proportion of one bulb per 
day added to the food of ten binds may result in the expulsion of the worms. 
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Prevention ig much more important than treatment, Infested birds 
should be killed ancl the lends, respiratory and digestive oruns burnt, 
Chickens acquire infection from turkeys, wild birds or from eggs ond lorvoo 
carried over in the soil from previous infection. For about four to six woeks 
chicks should be raised on board floors aml the droppings should be removed 
at regular intervale, They should never be kept on the same ground with 
turkeys. Moist localities where eurthworms are likely to occur should be 
avoided, New chicks should be purchased out of clean flocks and quarantined. 
Infection from wild birds should be avoided. Tn this country snipes are aua- 
pected to serve 0s carriers. 


The author is grateful to the Director and the Pathologist for much kind 
enconragement, 
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DISSEMINATION OF ANTHRAX INFECTION THROUGH | 
DIRTY STAGNANT POOLS * 
BY 
R, kK. NATE, G.B.V.0. 
Veterinary Jnvedigation Officer, Bondy Province 


(Rocolved for publication on 29th Moy 1238) 
(With tar «Aect-dipares.] 





ANTHRAX if a disse of rrent ceonomie imporbanos as it is enzootic in 
various parte of India and is responsible, during certain seagons, for heavy 
losses chiefly among horses, cattle, cheep ond goats. Tt is also of importance 
in compartive medicine as it is transmissible to human beings through handdl- 
ing of infected materials. 





lig. 1—Mortality by anthrax in cattle during thirty years ending 1034-45, 


A stedy into the prevalence of this disease during the last tuirty years in 
the Bombay Province reveals that it is enxootically prevalent in almost all 
districts of the Provinee and that there was a sharp rise and fall in the mortality 
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curve (Fig. 1} during certain yeors, the cause of which is still unknown. It 
is prevalent throughout the year causing heavy mortality from April to Sep- 
tember and in the month of December (Fig. 2}. In this connection, it would 
he interesting to note that as an infection in the soil it is quite natural for 
Anthrax to break out in an epizootic form during the erasing senson which, 
in most of the districts, begins from the Intter half of June, The souree of 
infection during the months of April and May, when practically no prazing 
is available, has, however, remained a mystery. It is not uncommon to 
find stall-fed draught animals also succombing to Anthrax during the summer 
sensor and here again the source of infection was unknown. 
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Fig. 2—Anthrax in Cattle, Monthly average mortality, (ll-years' average— 

1924-36). 

During the summer season of 1936 when green grazing was not available, 
wmimber of outbreaks of an undiognosed disease was reported from the Ratna- 
giti district, Tnvestization which was carried owt at the actual scene of theee 
cuthrcaks revealed that the disease was Anthrax, The writer also detected 
a bullock which in spite of being daily yoked to cart and fed on dry foodstuffs 
hac fallen a victim to this disease. A careful search for the source of infee- 
tion was, thereupon, made with the results that stagnant pools formed in the 
beds of mullahs anc rivulets appeared to be the only probable source as thove 
was clear history that animals which had died of Anthrax were daily driven 
to such pools for watering purposes, Anu examination of these stagnant pools 
ahowed «a thin layer of shiny brittle scum floating on the surface and dirty 
brownish water containing putrefying vegetable matter. Samples of water 
were collected from two pools, one at Lanja and another at Wilavade, and 
Sec. of cach sample were injected into a guinea-pig, The guinen-pig injected 
with the water sample of Lanja died within three days and its heart blood gave 
rise to a pure culture of 2, cathracis on agar mediom., 
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This, it would appear, is a very important finding in the spizootiology of 
Authrax, inasmuch os water from stagnant pools has been proved to be the 
source of natural infection of the disease perhaps for the first time in India and 
that it will now be possible te check the occurrence of the disease capeacially 
during summer by adopting suitable preventive mensures. . 


This work has been enrried out wader the auspices of the Imperint Council 
of Agricultural Research, New Delhi. The writer desires to express his grate 
fulness to Mr. E, 8. Farbrother, M.GV.8., LVS., Director of Veterinary 
Services, Bombay Province, Poona wider whose guidnnes: this work ling beon 
carried out, Thanks are also due to the Director, Imperial Veterinary Re- 
search Institute, Multeswar for the confirmation of the atmin of B. api 
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A NEW PARASITE OF THE FAMILY ACANTHOCOL 
PIDAE LUHE, 1909, FROM AN INDIAN HOST 


BY 
HAR DAYAL SRIVASTAVA, D.Sr. 
Heiminthelogist (On apecial dutty) 
fmperial Velerinary Research Institute, Mutteswar-Kusmun. 
(Received for publication on 25th March 1035), 
(With Plate SVL. 


Genus.—Echinostephanus Yamaguti, 1034. 
Echinestephanus cloacum, 0. ap. 

Host—Latex calearifer, 

Habitat—Intestine, 

Lecality—Karachi and Puri. 

It is & common parasite infesting the intestine of a food-fish found in the 
Arabian Sea and the Boy of Bengal. In the living state the parasite is light. 
brown in colour and possesses considerable power of contraction and expeun- 
sion, The body ia linear with a slightly attenuated neck and a rounded pos- 
terior end. It measures 6-12—8-92* in length and 0-6—0-$ in maximum 
breadth which oceura usuully at the level of the acetabulum, Usually the 
body has a nearly uniform breadth, The spines on the body are fairly large 
and have slightly hooked tips and triangular base, In the anterior region 
of the body of the parasite the spines measure 0-02—0-08 % O-OM in 
aize, but they become smaller in size and are fewer towards the 
hind end. Around the anterior end there are thirty-four cephalic spines, 
arranged in double alternating rows dorsally and in a single row 
ventrally and laterally. The spines in the dorsal rowa ara slightly larger than 
the reset and measure @-057—O0-061 x 0-015—O0-019 im size. The ‘cephalic 
spines on the ventral and Interal sides are of 0-45—0-05 x 0-015—0-010 
size. The funnel shaped oval sucker 0-12—0-14 % 0-22—0-3 in size is 
anteriorly directed and bears the prominent oral spines described above, The 
oval aucker is followed by a prepharynx 6-5—0-6 long, and an oval pharynx 
O-22—0+28 % O-2—0-22 in size, The oesophagus is extremely short and 
in the contracted specimens it is hardly visible. The eaces are long and 
simple and open at the hind end into the lateral sides of tho excretory 
bladder near its opening to the exterior, ‘The acetabulum has a dinmetor 
measuring 0-34 and is situated at about the middle of the anterior third of 
the body length. 


"A mensurcencnia ore in men 
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The two elliptical testes are situated in tandem ond ore separated from 
each other by a distance of 0-1—0-3. Tho anterior testis measures 
0-52—0-8 x O-26—0-44, and the posterior one 0:62—0-66 % O-3—0-4 
in size. The latter is situated at a distanca from the posterior end not 
excceding the length of the anterior testis. The cirrus snc is very long 
and tubular and may extend posteriorly up te half the distance between 
the ovary and the anterior end of the vitellaria, Tt encloses a tubular, 
1 1—14 & O-08—0-12, vesicula seminoalis, a small pars prostatica, 0: 2-3 
~ O-0l4—O-060, surrounded by prostate glands, a long ductus ejaculn- 
torious and citrus, Terminally the cirras opens close in front of the aceta- 
bulom, Almost the whole length of the ductus ejaculatorions may some- 
times be found extended through the genital opening. 


The ovary is sroall, 0-18—0-+2 » O-12—6-16, in size, ond is situated 
close in front of the anterior testis, The receptaculum seminis is absent 
but. the initial part of the uterus functions ns the receptaculum seminia uteri- 
num. Laurer’s canal is given off from tho oviduct. The compact shell 
gland mass lies just in front of the ovary. The vitellaria are follicular and 
extend from the posterior end to a little in front of the posterior half of body. 
The follicles always meet in the median ime behind the testes but in front of 
them they seldom meet mesially, The yolk reservoir lica dorsal to the ovary. 
The uterus is proovarian and contains a small number of eggs. The metro 
term is o well-developed Jong, tubular structure almost the same length os 
the eirrug sac. The eggs are opereulate, yellawish brown in colour and 
mensure O-(—O-073 & 0-028 in sine. 

The genus Eehinesteplanus was created by Yamaguti in 1934 with &- 
Aispidus as the type species, The Indinn form resembles the typo spocies 
in most of its features but ean be distinguished from it by the noraber and the 
arrangement of the oral spines. In the type species the oral spines are 
forty-two in number and ore arranged in double alternate rows dorenlly ond 
ventrally and in o singular row laterally, 


The author is grateful to the Director and the Pathologist of the Imperial 
Veterinary Research Institute, Mukteswar, for their kind encouragements. 
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‘THE OCCURRENCE OF AN UNRECORDED FILARID 
NEMATODE, ONCHOCERCA CERVICALIS RAILLIET 
AND HENRY, 1910, IN THE LIGAMENTUM 
NUCHARE OF HORSES IN INDIA 
ny 
HAR DAYAL SRIVASTAVA, TD) Se, 

Helminthalogist (On special dusty) 
fmperial Velerinary Research Instilute, Mukteswor-Kumaun 
(Reon ved for publiention om 25th May 1098, ) 





RAILLTET ax Hexny in a paper on the classification of the genus Oncho- 
cere Dicsing (1841), published in 1910 established o mew species, 0, carvioalia, 
which according to them was very common in France. Subsequently this 
nematode, which ia commonly known as the neck threadworm, has beon re- 
ported from equines in several countrics.—Anstralin, England, United States 
of America and Africa. ‘The parasite has been suspected to be the cause of 
fistulous withers and pole evil, having been found in a number of cases of 
tho disease, The etiological relationship, however, between the worms and 
the disease has not vet been definitely established, os the parasite ling 
algo fen met withinapparently healthy animals. Recently, Datta [1196] 
has demonstrated the invariable presence of an unsheathed microfilarine 
in the sections of affected skin from over twenty cnses of Lichen tropicos 
in equines in this country, Asin several other forma of Onchocercaciasis, 
the microfilariae are mot found in the blood of the diseased animals, Though 
the condition known as Dhajlee or Lichen tropicus in equines has been known 
in this country for a very long time, the oocurrence of GO, cervicalia in Indian 
hoste has not been previowly reported. Through the kindness of Capt. 
Datta the author received some pies of Ligamentum tuthae from cases of 
Lichen tropicus for examination. Entire ligaments from cases of the 
dizensn subjected to post mortem examination at this Institute were alec 
examined, In three cnses large numbers of inextricably coiled, fine, shining 
white worms were present. Ona detailed examination all of them proved to 
be specimens of OG, cerviealis. ‘The adult worms usually occur between ture 
lamellar portions of the Ligamentum muchas, Jn alu the worms resemble 
the fibres so closely that it is almost impossible to follow the courss of 
the parasite for any appreciable length during micro dissection. Small, 
hard, calcareous nodules varying in size from a pin head to a pea wore often 
found associated with the parasite, Usually the anterior end was found 
embedded in the nodule, 
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250 Occurrence of an Unrecorded Filarid Nematode in India 


The life-history of O. cervicalis has been worked out by Steward [1099]. 
Tt has been demonstrated that certain biting flies, Culicoides neleculosus, 
commonly known as midges, serve as the intermediate hoetof the parasite. 
The midges take up the larval worms in the course of piercing the skin of 
infected horses and, alter a period of twenty-four to twenty-five days, the 
infected midges contain larvac capable of infecting the final host. ; 
No treatment for the destruction of the worms in the Ligamentum nuchae 
is known, and it is obviously difficult to prevent horses from being attacked 
by midges in localities where they ocwur, The avoidance of swainpy pas- 
tures, however, may be beneficial in controlling the parasite, | 


The author is grateful to the Director and the Pathologist of this Insti- 
tute for their kind encouragement, 


REFERENCES 
Datta, §&, GA. (1830). Aon Areeding, LD 1, 57-58. 
Railtiet, A, and Henry, A. (1910), 0, 2, Spc. iol, @8, 248. 
Brivastaya, H. 0, (1987), Proc. Jno, Sct. Cong. Seer. No. VII, Abas, No. 52. 
Steward, J. 8, (1993). Univ. Camb, Inst. Anim. Path., drd Report, p. 272. 
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MICIPSELLA INDICA, XN. SP. 
RY 
M. ANANT NARAYAN RAO, G.ALYV.C. 
Leeturer in Parasitology, Madras Veterinary College, Madras 


(Reecived for poblicadion on the ith June [BES 


(With Plnie 3VOE and one text-figure} 


EIx years amo, 4 piece of liver from a hare, Cepue nigricollis, containing a 
number of filariid worms was received from Tiruvannamalai, Kerth Arcoe 
district. The worms were in a clot of blood in the portal vein. Only somt 
female worms were available for study then and because they resembled, to 
a very great extent, the females of Nicipseila nwmidicn [Beurat, 1017], they 
were recorded as such in the Annual Report of the Civil Veterinary Depart- 
ment, Madras, 1932-39. It has now boon possible to obtain some male worma 
and a detailed study of these has shown some important differences between 
these and the ones described by Seurat. 


Seurat [1917] described Filaria numidioa which he obtained from the 
peritoneal cavity of Lepus species, In 1921, he created a new genus Micipselia 
to receive those worms and renamed them Mieipeella numidica. Kalantarion 
(1924) described similar worms from rodenta in Armenia and named them 
Cercoflania aumidicn which, according to Yorke and Maplestone [1926], are 
synonymous with MM. ninmidicn, From the literature available, it would 
oppor that ao far only one species has been described. 


A deseription of the male and female worms, obtained from the portal 
vein of the hare, is given below. 

Femates.—The longth varies from 120 to 140 mm. The body is thread- 
like and gradually tapers at both enda, the head end being more blunt thon 
the tail end, The cuticle is fairly thick and it is ormamented with two narrow 
rows of inconspicuous bosses running along the lateral lines from near the 
anterior end to almost the end of the worm, The mouth is a simple pore 
surrounded by a cirelet of very amall papillary projections, A little behind 
the oral opening are four small submedium papillae, The oesophagus is uni- 
form in ite width and opens into a fairly wide intestine. The genital opening 
is o little in front of the level of the posterior end of the oesophagus. Opis- 
thodelphes, Uterus contains unsheathed larvae. Viviparous, The tail 
ia slightly curved and its end is blunt. 
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252 Micipsella indica, nm. sp. 
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Fig. 1) Mictpeele indica n. ap. Tail end of male worm. 


_aifale.—70 to 100 mm. Jeng. The mouth, oesophagus, and the ornamen- 
tation on the cuticle are as in the female. The tail end is spirally coiled and 
the end is bluntly pointed. There are six te seven pairs of pre-anal and three 
pire of post-anal papillae. The spicules ome short, subequal ancl dissimilar. 
The left one is 0-14 mm, and the right one 0-11 mm. in length. The left 
Apicule fins a distinct bulbous dilatation in its anterior third, the posterior 
two-thirds being tubular. The left one is tubular throughout but widens out 
somewhat at its distal extremity. The chitin of the poeterior margin of exch 
apicule is thicker than the opposite sido. 


Table I shows the differences between the two species, 
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The above table shows clearly the differences between tho two parasites, 
60 it is proposed to moke a new epecies of the worm described and to name it, 
Mictpeclla indica, 

Specific diagnosia—Female 120 to 140 mm. long. The simple mouth 
is surrounded by a circlet of minute papillary projections. Cuticle ornamented 
with two narrow rows of papillae following 1 more or less zigzag course along 
the lateral lines. Vulva, a little in front of the posterbor end of the oesophagus. 
Opisthodelphes, Uneheathed lorvae in uterus, Viviporous. Male 70 to 
100 mm. long. Mouth oesophagus and cuticular ormamentation as in female, 
Tail spirally coiled. Six to eeven pre-anal and three post-anal papillae, Spicn- 
les éubequal, The left one is longer than the right and has a distinct bulbous 
enlargement in ite anterior third. The right one tubular with its posterior 
end broadened somewhat, 

Aest.—Leps nigricallis, 

Lecation,—Portal vein. 

fecality—Tiruvannamalai, North Arcot district, Madras Presidency, 


The liver showed passive congestion. It is not known if microfilariac 
are met with in the peripheral blood of infected. hares, 


REFERENCES 
Kalantarian, BE. ¥. (1824). Reports of the Tropical Institute of Armenin No, 1 
[quoted by Yorke and Maplostone), 
Seurat, LG. (0920), Mil, See. d'iiet. Nat. del” Afrique du Nord, 18, 31 (quoted 
by Yorke nad Muploataine), 
Yorks, W. A. and Maplestons, FP. A. (1920). The nematode pornsitza of 
Vertebrates. J. A. Chorchill, London. 
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THE OCCURRENCE OF PARAGONIMUS WESTERMANI 
IN THE LUNGS OF CATS IN INDIA 


BY 


HAR DAYAL SRIVASTAVA, D.Sc. 
Helminthologiat (On special duly) 
imperial Veterinary Research [natitute, Mudteswor-Kumaun. 


(Received for publicution om 2ith May 1998.) 


Tue lung fluke of mammals—Paragentmes weslermani—haa long been 
recognised asan important parasite of mon and animala both, domestic and 
feral. It is of considerable veterinary importance, and its importance from 
public health point of view is even greater. The parasite was first discovered 
during autopsy in the lunge of a Bengal tiger which had died in the Zoological 
Gardens, Amsterdam, Holland, in September, 1877. The specimens were 
sent by the Director, Westermann, to Kerbert, who named them Dist. weater- 
mani, Three years later Kerbert received, through EBolau, specimens of the 
samt pulrasite recovered from the lungs of a Bengal tiger in the Zoological 
Gardens at Hamburg, Germany. In 1879, Ringer found a parasite in the 
lungs of a Portuguese resident of Formosa who had died of rapture of aortic 
ancurysin. ‘The material wie sent to Manson who recognised it asa distomate 
fluke. A year later Manson found large operculate ova in the rusty, blood- 
flocked eputum of a Chinese suffering from haemoptysis, who had lived in 
Northern Formosa. A few years later Yamagiwa and other Japanese workers 
found mature flukes in atypical foul in the body, including the brain, where 
their presence was accompanied by symptoms of Jacksonian epilepsy. 


Appreciating the inadvisability of retaining this parasite in the old group 
Distoma, Braun [1899] created the genus Paragonimus for it, which is assigned 
to the family Troglotrematidar Odbner [1014]. In recent years the parasite 
hes received considerable attention at the hands of several workers. The 
macrphology, litt-history, pathogenicity amd the geographical distribution have 
al) been studied in detail, The definitive hosts of the paragite other 
than man are pig, dog, cat, goat, cattle, tiger, panther, mink and 
numerous other wild carnivores. A number of papers have been pub- 
lighecl on the distribution of lang flukes. Recently, La Ruo and Ameo! 
[1037] have summarised our present knowledge of the geographical 
distribution of the parasite, Although thie fluke bas not so far been 
reported from man in this country, it must be looked upon as a potential 
harman parasite, which awaita only o change in the diet of human beings to 
agume considerable importance. Burveyor [1919] recorded an apparently 
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256 Paragonimus westermani in the Lungs of Cats 


imported ease of piaragonimiasis in a Chinaman in Bombay, The only re- 
cord of the ccourrence of this parasite in domestic animals in this country 
is by Rao [1005] who found two dogs in the Madras Preaidenoy harbouring 
the porasite in their lungs. Dhuring the routine post morte examination, the 
author recovered o pair of flukes from a cyst in the lungs of a cat, which on 
examination proved to he specimens of J. weatermani, This is the first record 
of the occurrence of lung Mules in Indian cats, 


Usually the parasite oncaure encysted in pairs, specially in animols. 
The eggs are laid inthe cysts and eseape through the connecting channels 
into the bronchi, or else when the cysts rupture. They are either 
voided with the sputum or are swallowed with it and passed ont 
with the facces. Under suitable conditions of temperature and moia- 
ture they hateh in four to seven weela, The actively swimming 
miracidia on coming in contact with a suitable molluscan host ponetrate 
into its soft tissues. Inside the body of the snail they undergo further 
development into sporocyst, redine ond cercariae. The cerenrise are 
inierocercous, with an elliptical body and short, knob-like cawdal append- 
age, On emerging from the snail these larvae swim about and ifs crayfish or 
a avitable crab be available, penetrate into their soft parts and encyst. The 
final host aequires infection usually through eating the second intermedinte 
host harbouring metacercariac, Another possible, though not common, 
mode of aequiring infection is by swallowing free, viable cysts in drinking water. 
The cysts remain viable in running water for at least twenty-five days. It 
is quite exsy to surmise that, under nataral conditions, cysta could be freed 
from decomposing eray fishes in situations accessible to the final heets, The 
adolescarin. emerges from the cyst in the duodenum of the final dost, Ft 
penetrates through the wall of the intestine, traverses the abdominal cavity 
ad migrates upwards through the diaphragm into the thoracie cavity, where 
it penetrates through the pleura into the lungs and finally arrives in the 
bronchioles. In the lungs it becomes encysted and attains sexual maturity. 


Though the normal habitat of the parasite is the lungs, it is not infre- 
quently generalised in ita distribution in the whole body, teas founel in the 
liver, intestinal wall, mesenteric glands, muscles, testes, brain, or attached to 
peritoneum or pleura. It is in these atypical foci that the parasite ia moat 
harmful and difficult to detect. Parasitic cysts in the latter situations work 
their way to mucous or epithelial surfaces, auch os the intestinal mucosa, 
biliary tract cpitheliam, pleural or peritontal surfaces, or even skin, in which 
sitions they may form wleers which heal with difficulty, In one case the 
mithor found eggs of this parasite embedded in the cardiac muscles of an 
Indian dog. No satisfactory treatment is known. Turtar emetic may 
relieve pulmonary symptoms in human beings, but the parasites in the 
ovsts are not affected, 


The author is grateful to the Director and the Pathologist for their kind 
oncouragement, 
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214-218, 
¥Youmogiwe, I. (1802). Frick, Arch, path, Anat, LEY, d46-dh, 
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Tinwe of cutting hay, and losses daring hay-making, Watsou, 8. J_, Femavson, 
W. 8. ann Hortox, B.A, (J. age. Set. 27, 224, 1957,) 


Tae yield of outrients from boy ent ot two different elages of greavth, early afd 
ondinary, onl Insane comeing daring the minking vl sticking were determined, The 
ordinary hay waa ont when the majority of the prveste hod Mowerc!] and thos caglier prosscs 
had shed their ased, ‘The early type waa out seme theres bo five weeks earlier when thea 
majority of Hie greece were jist coming inde flower, The growth which tools qanee oft 
Blue early hay plota eben the times of cutting the eurly nnd ordinary biy wee aleg cope 
sidered in cating the early hayyields. 


The ex penimcnts were carried ont for flies Vas wine eloperya were ier to cebesmine 
the digestibility of the freah prage scl ley amples, 


The average yickl date for the five years (1081-35) show that the qvernge production 
of ordinary bay was 992 lh. more than the early hey inchodiny the aftermnth, The pro 
dnetlon of starch equivalent was greater iin the orlinary hoy by 240 th. per sere, bot the 
cathy hay vielted 47 1h. per ner mere protein eyuivalent, 


The onlinary hay conserved 622 Ib. more starch equivalent ome aily Wh ib, fev 
protein equivalent than the earhy ly if the aftermoth is excluded, Tho suthore think 
that the cirly hoy cannot compete with the ordinary hny whe the arlehaly of nulrienta 
if the hays nione are eonsicerel. Thenverage beta lnsace of dry mntter, stapels equivalent 
and prvein equivalent in the early hey were 23-2, d1'3 ond 32+0 pee cent and in the 
andinicy hay 20, F2° Cand 29°4 percent respectively, "Tho poorer weather conditions 
at the time of making the carly hay probably nesount. for the slightly greater losses 
aulferend hy the curly lays Auiverss weather comditions Gauacd] high loners, thee hiiehica 
loam of DME, BE, PL being 30°97, 88°79 and §3°7 per cent respectively, The lesen 
during the carmg process in the stagk were of minor importance compared te the loses in 
the fled. Tneome cones, the digeetibbe mutrionta appenr to have inereaaed aa pn resule af 
the fermentation in Hie stank, 


The methods of windrow andl tramped henpeor pike drying for moking “ eooda lay 
wore ole compared. Pikecl bny waa slightly more cigestible amd gave a greater yield of 
3. E.omi F,R. [N, 0, OD, G.]-. 


Ovine encephalitis associated with Listereffe infection, Enews Jexanenn, 
(Jf. a. FP. of. Ags, wei, 75-87.) 


"Ten anther describes a small rpizeokin oF maninge-tmeeqhalitia among well-naurshed 
mature lamba ina Hook of sheip associated with a fisereiiclike organise, similar to theae 
reprorted bay Seastone im U.S. A. mned bey Gall in Clreling Dieenee "in Now Fenland. ‘The 
oatbreak invalyed four shorn within 1m period about brenty days. hia wae preseclod 
by fn isolated ean about one intr onrlier, 


( 259 } 
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A combination of the following symptoms characterised the clinical disnass i—fever 
Bhorexin, restlosnoss, lamin, lateral deflection of the head, staggering, prostradion 
excitability, oma and death. 


Centrally located polynnelonr foci, monceytic perivascular ane meningeal infilarndion 
in tho médolla oblongata and slight parenchymatous ond fatty changes in the Mver were 
the chief histological changes notiex|. Groups of fisterellu-ldke orginiine were secon in the 
Pebynuolear fool of the melodie of bee eases. 

The erganiem to which the orthor ascribes 0 cousal slenieance wag cultured from the 
modulin of two coset. Tt is a Gram-positive non-spare-forming red with rounded ends, 
measuring f° 7% OF Pinavernge. Ttisdugeihly motile. On liver agar dlints, colonies 
moaned fe 3 mim. in diamcier, ans smooth and low-conyes, lire entire miuryrins amd nee ak 
a milky bluish colour, Tt ia negative for the indal, hydrogen sulphide, Voget- Proaleaney: 
find nitrate redaction teats, Tt is methyl-red positive. Litmuossmilk is redaoed but 
gelotios broth ie met liquefied. Tra bosp of extrct brodl, nsid, but ne ge, is formes] from 
the following sugars:—plucoss, Lievulose, moltose, mannose, and salicin, Delayeil 
fermontation oseurred in arabinose, plactoss, ghyeerol, Inetess, mannitol, raffincss, cham- 
nose, sorbitol, sucrose, trelaboes and xylose, Dhuloite! and inulin are not attacker. 

The trains isolated from this outbreak, excepting certain minor differences in fer- 
ruabation reactions, were foul ta be indittinguishable from the Prineston and New 
Haven strains of Liaterelia by cultural, agglutination and agglutination-nbsorption tests, 

Thtrannanl infections of brain suspensions anc of small doses of culture in micn repro. 
deed, after an incubation period of nhott two weeks, disturbanecs similar to those abeory. 
ein cheep. Lurper doses of entire prodneed meningitis and rupidly fatal septicemia, 
Mice inoculated intravenously died within twenty-four hours. Suspension of culture 
which hed been maintained on laboratory media was pathogenic ton rabbit injected in- 
trannanily. Sheep infected lsy intranasal ond conjunctival application of culture showed 
a marked thermo and aggelutinetive reapers: bat recovertd : a ealmilar bt milder negtjon 
was observed in a control animal kept in the same pen, Tntracuretid injection in sheep 
enuetd death from hasmorrhagio meningitis within forty-cight hour. [¥. Fi. B.] 


Dicaleium phosphate and steamed bone flour as supplements for a plite phorig 
deficient ration. W. Gooner Ray and &.0, Ray. (he Emp, i, of Kapil, Agri., 
Vol. VI, No. 21, 132, pp. 70-84) 


EXMSUMENTS were onrriod ont with sheep with the object of dutermining the setual 
utilisation of plicaphorus in the forms of dicalohon phosplinte and steamed bene Bour 
When used o4 phosphatio supplomonta tow ieeal mtion markedly deficient in phosphors, 
Four Oxford! cto wethers wore teed for the experiment and the ration eonsated of 
dhopped oat straw, dried Lect pulp, atarch unl blood meal whieh bad o BP, 0, contort 
of aboot OM pereont, “The experimental work wes divided into four periods when (aj 
Basal ration, (&) Basel ration plur dicalcium phosphate, (c) Bnanl ration and (d’) Bnenl 
ration pier steamed bene flour waa provided to the animuls, 


Blood samples were qnolysed at rygular intervals and the data were indicative of 
the porods when nuimals wore showing marked signs of phosphorus doficioncy ar, alter: 
natively, bod responded to the use of phosphatic supplements, 
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Th the initia! period thorn woa m maticod los in condition and impnirment of appetite 
bub progressive improvement ensued a2 soon aa cicslsium phosphate was inteodunol 
in the ration. When, however, clicolsiam plc phintes wis Sliminnted fram bhe rietien, 
the blood pleture indicated m marker phosphorus daficiomey ond nlea low Values for ins 
ernie Pin blood und aera aml raised wolues for calcien and phospinted in the sere, 
No imappetenss wis, however, mothe] fia the exporiavntal snimale, The introduction of 
bone flour at this stage agnin @eorted w carrective infizance and the blood plabure rapidly 
returned bo morrsal:, 


‘The experimental evidence londs to the conclusion that phosphorus supplied im the 
form of dicoloinm plosptiabe i uhilieel be an exchenb approximately Silk pet fink greater 
than whon supplied in the form of steamed boatia flour, and that dicalehim plroaphate 
ddided aa a eupplemont ton phosphorus defleiont motion appears bo exert a more favour: 
able influence en pliregen assimilation than dor ateamed bane Aowr, 


The higher actual retention of G0) noticed when abeamed bone flour is used ae 
supplement js due ta more On supplicd by this sup plerment ia. compared wakli 
dicaleiun phosphate, To regund to the percentage Totenfion of the Cal) ingested, there 
is hardly ony difference between these tuo supplements. [H.18.] 


The Cattle of the Gold Coast, J.L. Stewart. (The Bmp. J. of Exptl. Agri. 
Vol. VL, No. 21, 1938, pp. 5-24), 


In this interesting arches the author gives & comprohendve description af the various 
types of cattle in the Gold Coast and refors to the system of anical husbandry, the eon - 
templated plana of improvement and ossocinted limiting factors. 





The present cattle population af the Gold Comst is estimated at nearly 0000 anc 
of dhean 10,000 are in the porthorn teriberies, noatly 40,0000 tm the plain of the onatern 
parta of the Colony ond a few seattered herds in other regions, ‘Tha beat oattle ane found 
in the morth-oast of the nortlero territories, 


The distribution of onttls in the different regiamt of Woet Afmen i correlated with 
the degree of trypancaoeniogis infection and availability of water. Bhortago of water 
lene serionaly inhibited the dowelopreont of the cattle industry, but offerte oro now boing 
made to remedy this abort-ecming in all dhe livestock arcaa, 


The origin of the unlnonped cattle of Weal Afrios has been trused from three types, 
the Hamitic Langhorn, the oldest African bovine, the Lirachyeeras of dwarf shorthorn 
imported from Asin many conturins ago ond the Zebu more recontly brought from Agi, 
The Zebo Features ane conepenous in animals in perthern territeriea, whilst in the remote 
buh areas clang the oonat aborthorn blow ie predominant, The present prmding up 
polloy has o particular prajudice in favour of the Hamitic Longhorn typo doo to its 
grenter resistance to trypanosomiasis ond other cnxootio discnses as compared with 
tho Zebu. Anothor exelent type which is highly favoured in the tsoteo areas onl be 
nonmet to the pure Homitic Longhorn & tho N"Dome brow, Tt oppears to be tho most 
gultnble bovine for improvement work in tho teeteo opens, oa ik in the emly 
type in West Africa whith can wsially stand to tha infeetion of different strains of try, 
ponsiciiues, N'Dome is probably an admixture of the Zebu and Broehyeerca. 
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Two types of Zeba are met with m West Affica. There is the white Foloni, a 
Nigerian type (weighing &} to 10 owt.) originating probably from the fusion of the Zebu 
proper and the Hamitic Longhorn and the other is the Bodaces or ehorthorned Zchu, 
ares of the fusion of the Zebu nud Erochyooros etroine. 


Another type known 9 Bonga is a erces between humped Zebu and whamped 
Wost African Shorthom—a name coined by the writer for the ealtle of the Gold Const 
which are not unlike miniature British eheorthorn tattle. Of Bunga ore inter-beol, chero 
is 10 reversion bo the original parent atock., Thaw onimals aro suitable for draught 
a4 well og for qaoat, The cho wnl Sanga cattle nro reared in rena whers Tsetse 
infestation ta lighs, 


The primary nim of entitle improvement in West Afgien is to raise the weight of 
Weet African Shorthorn bulbocks from & to 7 ows, anil this laa proved to be quite easy 
poder the exlating comlinons of huskendey bey reins ef dhe wae of Goproved bulla, Early 
ahienpts ob ampoovement by the intrcehestion ef montic sires os, for exunqle, Hereford, 
Shorten, Kerry, etc. ended in failure and the plans of inaprey erent are now Glpeted 
towards grading wp tho indigenous livestock, In thie policy the Homitio Longhorm 
types, principally the "Thame, are playing on important role, Breeding work is carried 
mit as Pang:Timnle, the hemdquarters of the Department of Animal Health, and aleo 
of Mative Administration Forms, which are aclf-controlled but advised by the Depart. 
mont, ‘Thorson now cight aacomatitl Native Administration Forma ond ever twenty 
non are in proms of establishment. Improvel bullk ore isened by the Native 
Administration Parma aswell os by the main Govesuent Facm, 


Teadimg of communal herds is carried out satisfactorily by hired Pulond lenismen 
who hawe token to cattle rearing aaa proftesion for generations, Theea mon pre oon. 
voranné With the baave {nets of animal husbandry, rentise the importince of mn good sire 
avd are familiar with good pastures, Unfortunntely their number is still syanll and bere 
Iminigement mm great nimbor of oases iain tho hands of ignonot small bays 


Epizeotics aml ontexoal infections have aebed ae the moet serious limiting factors 
to any contemplated plan of boprovement. Eetween 1920 aod 1M effective campnigna 
of priphylantia vaounndions were Loonched agadnst rinderparsd nnd cansHlerhle prngreas 
fie ained been made in regayd to the covtrol of this seriona cattle menace. Ttiea routine 
Prictice now te imminise fee year abd cattle al disiriot eampe. Against contagious 
pleoro-pRowcnis too in efeetive vaccine 4 now available. Trepanosominsis, how. 
over, etl & serious monnee nol in difficult Inordis to nnotbate im wey plan of cathhe 
lmprovement in West Afrfien. [T. B.5.) 
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The Maynard-Gangaram Prize 


APpLicaTions ove invited for the “ Maynord-Gangaram Prize ™ of tho 
viloe of Re. 344M which will be awarded for o discovery, or an invention, or 
anew practical method tending to ineronso agricultural production iy the Pra 
job Cn ih paying basis, “The prize 18 open te ull, irrespective af caste, orcad 
or notionahty and Goverment servants ote ale eligible for it, Essays 
and theses are net eligible for competition and applicants should prove that 
some part of their discovery, mvention ofo., is the result of work done after 
the prize wos founded in Li25. The Managing Committes reserves to itself 
the right of withholding or postponing the prise, if no satisfactory achievement 
is reported to it. . All entrics in competition for the next award should reach 
the Director of Agriculture, Punjab, Lahore, on or before the 31st December, 
ae, 


Prize for Improved Agricultural Implements 


Ts order to encourage inventors to improve existing implementa of culti- 
vation and to design new implomonte and machines better suited to Punjab 
eonditions axl within the power af the AVOrARE cultivater ta purchase, 
the Punjab Government have decided to Institute 1 seheme of prizes, Each 
year during the scheme, applications will be invited for a suitable design of 
particular improved agricultural implement or machine, Theas prizes will be 
opon te all, irrespective of nationality, Government servants can compote, 
subject to the consent of the Government under whom they are employed. 


During the current year a prise of Re, 9,000 is offered for a suitable de- 
sien for & bullock-drawn cultivator. The imploment must be simple in de- 
sign ; cheap in cost, ao as to he within the purchasing power of an average cul- 
tivator ; capable of repairs by an average village Macksmith ; efficient in stivr- 
ing wp fallow land quickly after rain or irrigation, in order to conserve the maxi- 
mum anount of neotsture inthe sod), and suitable-for the inter-cultivation of 
crops sown in lines. 

The cost of manufacturing the cultivater must not excoed Ra. 15, 

Competitors must submit applications setting forth the advantages claimed 
for their respective designs and accompanied by scale drawings and specifica- 
tions which must be snfficiently completo in all details to enable a manufae- 
turer to make the implement. 


{ 203 4 
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The applications will be examined by an Expert Committee which will 
select for manufacture for trial purposes designs which hold promise of sufficient 
merit, Applicants whose designs are so selected will be required to deliver 
the implement in complete working order at Lyallpur or elsewhere in the 
Punjab within one month of receipt of instructions, Actual pocket expenses 


up to maximum of Rs, 60 will be allowed, The award of the Committee 
will be final. 


The entry, for which the prize is awarded, will beoome the sole property 
of the Punjab Covernment which also reserves the right to postpone or with- 
hold the award of the prise, if no entry of sufficient merit is received. 


Applications, complete in oll respects, must reach the Director of Agri- 
cultura, Punjab, Lahore, by dlet October, 1936, at lntest. 
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PUBLICATIONS OF THE IMPERIAL COUNCIL 
OF AGRICULTURAL RESEARCH, INDIA 


(Prices ore inclasive of packing and Indian postage] 


L, Agricalttre and Live-stock In India 


ICAR. | A biamenthly journal of agriculture and animal bushendry for the sternal 
reater Interested in agHeultere or live-eteel in India or the Tropics. 
(Established 1931, Published in Jansery, Moreh, Moy, July, 
feplember ood November, Prepoyablo aukecripiion Ra, & or a, 
td. poronnum. Price per part Ra, Bors. Od.}. Volumes I to VIE complete 
are available, 


2, Tha Indian Journal of Agricultural Sciqnee 


ICAR. fi A bimonthly scientific journol of ogviculture ard the allied tciences, mainly 
diveded to the publrotion of the reselie of origsnol research and dell 
igpeiminte. (Estobliched 190), Published in Febrnory, Apel, June, 
august, Qelober and Deconber, Prepeyoble subseripiien Re. 16 oF 
Sn pet neni, Frio per port Ra, § or G4, $a.1, Volumen I to VII 
eoreplets art otdlnkls, 


%. The Indian Journal of Veterinary Science and Animal Husbandry 


AR, @ A quarterly Journal for the publication of eclentifia matter relating to tho 
Beall, subritban ane breeding of liveseck, [Established 159]. Pub. 
lithed in March, Tune, September and December. Prepoyablo eubserip- 
tics Fs. Gor fs, Od. Prisco por pert Fs. 2 of ae, Go), Volumes do VI 
complete ara available, 


4. Gelentific Monographs of the Imperial Council of Agricultural Research 


PAL, De] No. . The Fungi of Telia, iy B. 3. Duele, (LE. D.8e., MB, FHS. 
aed 0. FR, Bley, Th (041), Prise Ba, 0.72.0 oF tte, 
TOAR. 0-2 No, 4, Lale-hiatories of Indion Mlerolepkloptem, Second Seria + Aluelefilan 


[Pierophorida:, Tortricina and Gelchindn}, By iT Hainbriggs Fintchor, 
FN., F.L.8., FES. FA. [IR Pelee Re, 2d or ts, Gel, 


TAR, Mes No. i. The Open Pan Syelem of WhiteSupar Manuficturn, By 7. G Brivas 
tora, B.S¢, (1998, 2nd edition.) Price Ts, 3-2-00r Sy, Gd, 
[GAT Lhe No.4. Lilthistories of Indian Microlepidopiern; Coamoptoryykln to 


Neopacuntides, Ey T. Balnbriggs Floteber, RM, F.L3., FES. F238, 
(1803). Price Ba, 4-5-0 oe Ts, fd. 


TOA, 10-8 No. i. The Beenbay Gross, By ET. Blatter, 4, J., FAT, FL anil ch 
MeCasn, FL. Wustroted by RK, Bhide, (1035. Price Ba, S0-12.0 
or Die. Gd. 

CAR. 10-6 Ne. 0, Helminth Parasites of ths Timestionted Animale it: India, By G. D, 


Eholorao, M.Be. (1803). Priop Aa. 7-120 ar 1S. tei, 
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TCAR. 10:7 


ICAR, 108 


CAR. 10-0 


CAR, 10-10 


TCAR, toe) 


ICAR, edt 


Mo. 7, Infioenes of Mocwpee onthe Wilt Dlewe of Gejonue fedicu Spreng 
and the Teolation of Type Reeitant to the Disease, By W. MoFtee, 
M.A, D8. {Edin}, FL.8. ord F. J. F. Show, D8. (lond.}, AROS., 
F.LS. (12%). Prien Ba. 24-0 of de, Be. 


Ho, &. Tho Silk Tnditry of Fopen with Kotee on Observations in the United 
States of America, England, Frence ocd Italy, By C. C. Ghoeh, B.A, 
FLEE. (1039). Trries Fis. 4 or fis, fel. 


Bo. ft. Mechonicel Coltivadien in Trdie, A Bittery of tho Lorpe ecole 
Experimenta carried oct hy Barmob-Shell Oil Storage and Distritnt- 
ing Company of Indian, Lid, By ©. TP. oG, Wade, (1088). Prices Ha, 
21O or Oe, he, 


Now 1. The Spertted Bell Wroros of Cotten (Faring folie Sef] and Fartas 
jatdana Homi.) in Fonth Gujorat, Eomboy Preaidency. [Finnj 
Teport oon isveatipotions finned by the Indinn Contral Octton 
Commmittes, [9023-10011 Ey B. F, Deahpands, M.Ag, and 4H. Ti, 
Nodharny, Boag. (iL Price Ta. F140 of fe, Bd. 


No. UL Investigations on the Comme omd Dbtriiion of the Nernee eopply- 
ing Levater arnguli aeapull and Ehemboeus meeclea and the for- 
atles of the Phrenic Nervo in the Ox, with Obeerymtions on certain 
Anitemical Deviations, By H.W. Chelva Ayyanger, G.M.Y,.0C, []52T), 
Price Fa. 4-10-0 of Ta, fd. 


Ko. 1. The Fungi of treia, fupploment T. By BB, Mumdicur. (fe the 
Prear,) 


5. Miscellaneous Bulleting of the Imperial Qouncll of Agricultural Research 


OAL, #1 


[CAK. B+ 


he 


IGAR. 6-3 


TAR, 84 


ICAR. §:4 


TCAR. 8 


Tak. #-4 


TOAR, +8 


TOAR Ao 


Ke. 1. List of Pobliewtiona en Trdtan Entomology, 1340, Comnpabed hy Ebr 
Imperial Entomologia, Puss. (ISH). Brio Ag. dor Ls. 6d. 

No. 3 List of Publications on Indian Entomology, 1001. Cosupiled by the 
Imperial Enioreologist, Pom, (IR) Pree Aw 8 of 10d. 

No. &. List of Publiendicones om Indian Entomology, 1992, Compiled by the 
Tenperial Entomologist, Pom. (14). Brice Aw 12 oF Da, dd 

Mo. 4. Hoet Plant Index of Tode-Coylenesn, Corcidoo, By &. Rateackandren, 
L.Ag. and T. V. Ramakrishos Ayyer, BA, PRD, Ft, 1S). 
Peco Ra. 110-0 of 2s, Dd. 

Ko, §, List of Fubliratéoma on Indion Entomology, 1993. Compiled by the 
(Hicinting Imperial Entormolegiel, Puen, (1995). Prioo Aa, 9 or In 


No. 0, Teo-koeping. By (. 0.'Ghok, BoA. PURLES, (3rd Edition.) [bap 
Priced Ra. 1-14-09 or Be. Sd 

Ko. 7. List of Puobkileailonson Indian Entemolegy, 1904, Compiled by the 
Imperial Estemolegiet, Than. [105. Price Fa, 1-20 of Ba, 


He, 8. Beleobed Clinical Articles, Part T. By G. EK. Bhonms, G.2V.C. one 
KR... Raormn, B.¥ 80, MRO V A. (1980). Prion Am for 10d, 


No. §. Btotiethea! Methedes sod thelr Appradion to Agronomy; A biblic. 
graphy. Compile by KK, Guba Roy, Fua. (19d8). Price Ra, 2.9.0) 
ar da, 
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PUBLICATIONS OF THE IMPL. GOUNGIL OF AGRI, RES, 267 


[GAR 8-10 


ICAR. #- il 


TCA. 8-12 


TOAR, #-13 


TOAR, BI 


[CAR 8:15 


TAR, #1 


IDA, &- 17 


icAR. 4 14 


IGAR. &:10 


TEAR. 8°80 


HAR. &21 


Ko. 10, Direome of Sugercuno amd Methods for dhoir Contre, By ©. 8, 
Sabramaniom. {133} Pree Be. 1-14 or de. Beh 

Mo. 11. Tables of Standard Errors of Merdolian Ration. Complied by Borarn 
fingh Pisrewal, M.S0,, Phd, (Cornell) asd T. Krishna Raa, 1. Ag. (1080) 
Price As. 12 oF Ue, Ee 


Ho. 12. List of Publications on the Botany of Indien Ceope, Port I, for 
tho period 1925-12 Compiled by B.D, Bees, Bfe., (1DR6) Price Ra. 
Jf of Ge. Oe. 


Mow i. Two Kew Statistical Tables bosed upon Fisker's ‘i *, By M. Viadidya: 
nathas, M.A. (1036). Pres Aa, G oor Bat 


No. 14, List of Poblictions on Indinn Entomology (1038), Compiled hy 
the Imperio] Entomologist, Moan, (188) Prien Re, 1-4-0 oF 3s, 


No. 15. Selected Ciinkcal Articles, Fart 1, By G. EK. Sharma, G.B.V.C., 
. L. Koo, BV.Ge,, MRA. 8, Gannpathy Iyer, 0, 8. Khan, 
GALY.C. and M. ¥. Mangrulkar, B20. M80., MURACY.8., DT VM. 
(Eorw.] (isa). Prigs Rie 1-4 or Ba. 
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ORIGINAL ARTICLES 


“ACTINOMYCOSIS"* AND ACTINOBACILLOSIS IN 
ANIMALS IN INDIA t 
HY 
M, ¥. MANGRULEAR, M. 8c., M.R.C.V.8. D-T.V.M. (Epr.) 
Assisiont Pathologist, Imperial Veterinary Research Inatitule, 
Mubtesear-Kumoun 


[Received for publication on 4th Moy, 1839] 
(With Flea XIX—XXIV.} 





Tie object of writing this paper is to call the attention of yetorinariangs 
in Indian to the existencs of “ Actinomyeotic " disease-conditions in animals, 
and to omphasize the necessity of making a scientific diagnosis and allotting 
the correct nomenclature to these conditions. For this purpoco, a résumé 
af the litermture is also placed before them. 

Tt appears that, in this ecuntry, the clinical side of the subject hos been 
Fadly neglected, the few enees ao far reeorded indicating that the disease, which 
ia referred to broadly of " Actinomyoosis ", was in most cases, discovered on 
Microscopic examination of material collected gost mortem, A previous 
clinical diagnosis of the distase has been suggested only ina few cases, while 
in others, & chance finding of the actino-body has been instrumental in the dis- 
enrery of the actinomyecotie " character of the granuloma. It may be ar- 
gued that the disense is of rare ceourrence im India, but the records of this 
Institute show that, contrary to the belief of veterinary research workers in 
the past, typical cases of * Lompy Jaw ' and ' Wooden Tonrue * were not un- 
common in North Bihar, Similarly, enquiries made, by the author, of stu- 
dents who visit this Institute for trining have elicited the information that 
conditions resembling * Actincmycosis "in cattle do oocur, Tt was suspected, 
however, that the clinical dingnosia was usually not o scientific deduction and 
that attempts to have such diagnosis confirmed microscopically were seldom 
made, neler such circumstances, one need not wonder at the paucity of 
material for cultural examination. 

In this Institute, only fixed tissues have been received which have shown, 
often unexpested|y, the presence of an “ actinomypeotic " disease, It will be 
realised that in interpreting such granulomata, one hos to go by the results of 
work dont in other countrics without on opportunity to take up independent 
research. “It is highly probable that it ia not the rarity of “ actinomyoosis 





"Although notin four of the wer of tes noo-epecifle compreheniive tomm “vwecting- 
myooes "", the uethor hes worl it in this article for the sake of brevity ond hoa inicnterl 
such usa by placing the term uenally within inverted commas, as above, 

fPreaented ot the Pith Session of the Indian Science Congras, Calentta, 1, 
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but the prevalence of economically more important diseases and the Inck of 
facilities available to the average veterinarian in India which are standing in 
tho way of euch research. 


The Annual Report of the Civil Veterinary Department, Madras Presiden- 
ey, 1027-28, records the finding of typical “ Actinomycosis " in a three months 
old lesion “in the jaw "’ of a bullock and the finding of an acid-aleahol-faat 
Sirertothrix in sections of lime-sized prowthe “ in the left shoulder blade” 
of a buffalo. Datta (1933) has recorded the finding of “ Actinomycosis™ 
in a buffalo-heifer in growths “on the parotid glands of both sides”. The 
apecimen referred to by him has been studied further by the author and ite 
description will appear later (p. 278). 

The Streptothriz hos been seen in association with lesions of other diseases 
of Indian animals and has oven been highly suspected as the primary etiolo- 
gical factor [Dotta, 19815; Ayyar, 1025]. But, as Datta [1933] has clearly 
stated, “ reports on genuine cases of actinomycosis of animals have been very 
few indeed ", Apparently he has been able to discover only two euch previous 
reports viz., that of Pease [1601] who described an outbreak amongst buifa- 
lova in the Punjab, and the one mentioned above from the Civil Veterinary 
Department, Madras (1927-28). 


During routine examination of apecimens sent to the Pathology Bection 
of this Institute, the author had the good fortune to encounter a few specimens 
ef" Actinomycosis " and became interested in their etiological classification, 
This necessitated a re-examination of tha entire, relevant, catalocued 
material sprend over the last fifteen years. It waa realised that in tho absanoe 
of complete clinical histories of the cases, and also of any cultural material, 
auth a clagsification was not without riske of contradiction. Nevertheless, 
it wna not considered altogether impossible in all cases. 


Workers in other comntrios have explored several etiological factors which 
may produce structures that are commonly known as “ actino-hodies " or 
“ray-eolonies ", "Tho cesential feature of these is a peripheral zone of radiat- 
ing clubs. It must be borno in mind, however, that this essential part of the 
my-colony is not necessarily a portion of the etiological organism. Experionce 
[Bostroam, 1600; Brompt, 1900; M'Fadyeon, 185%; Delepine, 1400) 
has shown that the formation of clubs os 0 radiating peripheral zone may be 
browght abowt 8 a result of defensive, or according to some [Crookshank, 
1888 > Gibson, 1034; Lignieres and Spitz, 1902) offensive mechaniam of the 
organism agninst the tissue, or as a result of tisswe-reaction against the invad- 
ing parasite. “ Christionson, and others before him, have shown that actino- 
mycotic formations can be produced by moulds, Other writers have shown 
them present with tubercle bacilli, Magrou [1919] produced" such formations 
by inoculating Gtaphylococei into teaticles of guinea-pigs... ccc ee eee 
"Thus, the mere presence of clab-bearing granules is no proof that thereisa 
question of Actinomycosis " ([Mugnusson, 1928), Actino-bodies may be mot 
with in several unrelated cisense conditions : they ocour, for instance, in true 
actinomycosia, in actinobacillosis, in chronic staphylococcal infection of the 
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skin or udder [Albistan and Pullor, 184), around Streptococci [Albiston and 
Pullar, [od4), possibly in some Corynebacterinl pronolomata, around dead 
tubercle bacilli [Meyer and Mayer, 1827], around worm eges (Sclistason) 
and following intravenous injection of tellurium in oily suspensions [Levaditi 
and Dimaneseo-Nicolau, 1926). Tt will be apparent then that for the otiolo- 
gical agent one has to search under the peripheral sone of the actino-body, 
The causative organism is situated centrally in the young lesion but in older 
colonies tho most central portion may have undergone degenerative 
changes, whereas the middle zone shows what can be interpreted as an active 
vegetative area of the etiological factor. In some cases the micro-organigm 
may be soon situated just under the peripheral zone or oven scattered amongst 
the bases of the olubs, 


When ome takes these facts into consideration there seems little deubt 
that with the knowledge of the morphology and staining peculiarities of micen- 
Organisms one could determine the etiology of the actino-body with sone de- 
gree of certainty by comparison with other known granulomata with similar 
microscopic appearance. Thus the rey-colonics conld be etiologically elasai- 
fed without the need, in every case, of a cultural examination, Tndeed, 
apenking of true actinomycosis, Colebrook [1991] asserts that a diagnosis of 
athinomycosis could thus be piven, for in practios “such cultivation is not 
absolutely necessary because just as in tuberculosis the demonstration of acid- 
fast bacilli is sufficient for a diagnosis which will be correct ninety-nine times 
out of a hundred, so in aetinomyeosis the finding of detinite granules visible 
to the naked eye and composed of Gram-staining mycelium will make it legiti- 
mate to infer the presence of an infection by Acinemycea boeig "There is 
little doubt that o similar view could be taken of other “ actinomyootic * 
conditions, eapecially, if we consider the works of Griffith [1916], Bosworth 
[1h23) and Magimsson [1928], 

This brings us on tothe subject of nomenclature to be adopted, The 
word “actinomyeosis “has been in use for along time and is ao closely 
connected with research in this direction that by constant but loost weage, it 
continues bo designate even to-day the entire group of diseases, characterised 
bey the formation of granules, wherein achino-bodies are found. Various authors 
(Colebrook, Bosworth, Davies, Magnusson, M'Fadyean] have from time bo titme 
amie be revision of terminology but their suggestions haye not been uni- 
versally adopted, partly on account of the fact that the comprehensive use of 
the term “actinomycosis ” has become firmly established ond portly be- 
eiuse some of the advocates of revised taxonomy have allowed themsalves 
to adopt the old terminglogy or hive suggested terma which are defective 
in expression. 

Tt is woll known that until the discovery af the Actinabtciltus by Lig- 
nieres and Spite in 1902, the etiological difference between sctinomycosis and 
aetinobmcillogis was not realised. ollinger [1877], whe was the first to give a 
scientific account of “actinomyecosia ", had before him the diseased jaw- 
bone as well os tongue and affected lymph glands of the head. Until 1902, 
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scientific workers believed that all that showed the actino-body was actino- 
myoosis dae to the Gram-positive Sirepolhriz, and that the same disease 
attacked the jaw-hone and tongue. In fact, Bollinger had “ no doubt that in 
the myeosis of tho jaws, the corresponding lymph glands are similarly affec- 
ted" [M'Fadyean, 1932]. The description and figures of “ actinomycosis " 
given by nineteenth century authora were correct in so far as the presence 
of the actino-body was concerned, bat they gave little help as to whether 
the condition depicted was true actinomycosis or actinobacillosis [M'Fadyean, 
1932]. 


Although Wolff and Israel had already cultivated the anaerobie organism 
of true bovine actinomycosis in 1891, the importance of the discovery of the 
Aclinataciliva was not promptly realised, Wright [1905] in his memoir 
enet a doubt if there was such a thing as 1 Gram-negative bacillus capable of 
causing an “actinomyeotic " disease in bovine. Although Nocard [1902] 
had verified the discovery of Lignieres and Spitz, Wright was anxious to have 
it confirmed, Further, Schlegel [1928] in Kolle, Kraus and Uhlenhuth’s 
“ Handbuch der Pathogenan milkroorganismen ", suggests that the appearance 
of the actinobacillus results from the method of etaining only. With improve- 
ments in laboratery methods, however, the two etiologically distinct diseases 
duo to the Gram-positive fungus (netinomycosis) and the Gram-negative 
bacillus (actinobacillosis) are recognised to-day, 


Tt may be mentioned here in passing that Actinompces bovte, the anacro- 
bic species of Wolf and Israel is the cause of true actinomyeosis in animals 
and in man, and that the aerobic type of actinomyces cultivated earlier in 1590 
by Bostroem, and commonly known 1s A. bestroemi (A, hominis or A. graninia) 
is recognised to-day by moat scientific workers ssa mere saprophyte of the seil, 
having no etiological relationship with true actinomycosis. In spite of the fnet 
that the nerobic organism is known te grow readily on ordinary culture media, 
Bostroom [1800] conld obtain it only in twelve out of 700 tubes inoculated 
with material from eleven eases of bovine actinomyoosis. Further, the orga- 
nism has failed to infect Iaborntory animals and cattle. ‘Tho species of Bost- 
roem should, therefore, be looked upon ag an air contaminant and omo may 
“seriously question the relationship of tho serobio form to the disease actino- 
mycosis” in man and animals [Heurici, 1930]. Moreover, Colebrook [1921] 
states that A, bovis is a rather delicate (ensily killed by drying), non-eporulat- 
ing ansorebe which has never been met with outside the host-body, thus being 
an obligatory parasite. In support of Magnusson's (1928) statement regard- 
ing actingmy ones in man and ania, Davies [1952] mentions thit A. bostroen 
hag never boon isolated from bovine lesions and adda that " It hos never yet 
beon shown that A. bovis con lead a saprophytic existence ", As early as the 
end of the nineteenth century, Crookshank [1888] and Delepine [1800] had aug- 
gested the marked similarity between the otiological agents of true human 
and bovine actinomycosia. ‘The same view was emphasized by Wright [1005] 
and is generally accepted to-day, the organism isolated from different parts 
of the world being A. bovis (Colebrook, 1931]. The difference noted by older 


This content downloaded from 
213.87.240.204 on Sun, 21 Feb 2021 15:37:01 UTC 
All use subject to https://about.jstor.org/terms 














M, ¥. Mancrotran”™ ° ~~ 275 


authors between the Gram-ataining characters of the clubs in human and 
bovine lesions (Wooldridge, 1907] is no longer recognised. The oocurrence of 
pus formation in the human and its rarity in the bovine lesion is explained by 
M’Fadyean [1889] on grounds of a host-specific tissue reaction, on analogy with 
tuberculosis, Tho failure of Iodine therapy in human actinomyoosia [Cole- 
brook, 1021) is easily oxplained [M'Tadyean, 1932), because the treatment 
& success not against actinomyeotic infection but against netinobacillosia jn 
animals. Although tho bone does not respond to internal medicinal trent. 
mont in most infections, suecess with iodine therapy in some bow lesions of 
animals may be due to the fact that the infective agent was the bacillus and 
not the streptothrixs. According to M’Fadyean [1932] Aclinobocilus is not 
known to be pathogenic for man and Griffith [1951] states that “ there is no 
authentic record of a human ense "+ bub Colebrook [1020] cites ome case of 
meningitis stating that it is not impossible that other cases have been over- 
looked. Also, Beaver and Thompeon (1950) refer to two previous oases amd 
deseribe, in addition, ona case of fntal infection, 


Resuming the subject of nomenclature, a study of the works of Magnusson 
(1028), Albiston [1090], Albiston and Pullar [1054], amd Davies [1935] makes it 
appear beyond any shadow of doubt that there occurs in the bovine and 
porcine udders a chronic Staphylococcal granuloma with typical actino-hodios 
possessing a peripheral zone of radiating clubs. Statistical data tend to show 
that in the hevine hest infection is always of the Staphylocoecal type. Al- 
biston and Fullar (1924) state that of 143 cases of “ actinomycotic * mastitis 
of hovines described from different parts of the world, 151 wore due to Ste. 
phylocecers, one duc to Actinohecilue, and one dooto an unidentified Strep- 
fotiriz. In the last onsea “ the skin over the weklee showed actinomyootic 
lesion, and the mammary infection was obviously an oxtension from the skin 
lesion **, On ga nuuber of aceasinies i pare culture of the stopley loccenns is. 
myogenes) hag been obtained by various workers from lesions of so-cnlled bo- 
vine “actinomycotic " mastitis, In ono case the cultura so obtained lias 
been successfully used by Hulphers [1923] in producing the original disease 
in a bovine, The snocess which attended Magrou’s expernments (1919) has 
proved that the Staphybococens is capable of producing a chronic granuloma 
closely resembling “ actinomycosis “. This then would load one to rocognisa 
a chronic staphylococcal “ actinomyoosis " of the bovine udder. Tt must 
be borne in mind, however, that all chronic cases of staphylococcal infection 
of the cow's udder do not develop into “ actinomycosia ”, For, it appoara 
that Minett [1997], although admitting that “in ite commonest form tho 
disease is chronic", developing slowly into diffuee induration of the gland, 
haa, in none of the six ensea studied, encountered the actino-body, Colebrook 
(1930) rientions a case of Staphylococcal “ actinomycosis " in the elbow of a 
French soldier, which is perhaps tho only ense of ite kind known in man, 

From bovines Magnusson has obtained still another bncillus—Coryre- 
hacteriem pyogenes—in pore culture in five cases of jaw-lesions and five times 
from polypoid growths developed o& complications of wounds in the wall of 
the rumen ond reticonlum, which showed metastases in the liver, lungs and 
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diaphragm, ‘The primary lesions as well as the metastatic ones wera histologi- 
cally identical with typical “actinomyeosis ". Magnusson mentions that 
Hulphers had obtained the same bacillus from nineteen out of sixty-seven jaw- 
lesions and Gunst [1927] from four out of seventeen casea, Experiments to 
produce the disease by inoculation of the pus-granules into healthy bovines 
were negative. The bacillus may, however, be looked upon as one capable of 
producing a chronic grannloma containing actino-bexdlies. 


From what has been mentioned above it will be apparent that in diag- 
nosing '' actinomycosis ” in animals the eticlogical agent should be the decid- 
ing footer if an expressive nomenclature is to be adopted. It has often been 
realised that the use of the comprehensive now-specific term “ actinomyeouis ' 
leads to confusion, Thus loose statements are sometimes mace that in actino- 
mycosis of the tongue and jaw, the lymph glands are affected ; the condition 
actually implied is actinobacilbosis, 


Like Lignieres and Spitz [1902], Colebrook [1930] sugerslecl the term 
attinophytosis to embody all disease conditions wherein granules with actine- 
bodies are formed, irrespective of etiology, Thus he surpestod terms such as 
actinophytosis dua to 4, bovis (actinomyoosig), due to A. lignieres factino- 
bacillosis}, clue to Staphylococcus pyogenes, or due to Corynebacterium pyogenes. 
He also rade o difference between actinomyousis due to A. bovia, and paracti- 
nomycods (alsw an actinophytosis) due to filamentous Thicra-parasites other 
than A. boris. He reserved the term streptothrieosia for infections due to 
“filamentous organisms but showing ne granules, or with granules with no 
clube", Bosworth [1030] suggested the terms ‘ actinomycosis’ due to A, 
booty, “actinoboeillosia’ dae te a. lignderssd nnd ‘ botryomycosis " due to 
Staphylecocces pyogenes. Thore should be no objection to the acloption of the 
former two terma but the expression * botryormyeosis* would Jead to con- 
fusion, Asitis, the term is inappropriate even in the case of the well-known 
aquing innlady, Considering the facts that the term haa become well establish 
ed for the equine disenec, that it is suggestive of a myectic infection, and that 
the diseast may alo orcur in the equino udder [Hutyre ond Marek, 1020] 
the tenn should not be adopted for designating " actinouiventic mastitis in 
bovines. Deyies [1905] has suggested the term ' aetinecoccesis ! which is 
expocesive andl nt the sane time homologous vith the other two terns, dkine- 
mycosis wil netinobicillosis, Bet unlike Colebrook, Davies has not taken 
into consideration the evidence adduced by Magnusson [1928] in favour of 
C. pyogenes being o potential actinobody-producer in chronic infections, 
Should the contention of Magnusson be substantiated in future wo will be re- 
quired to add another ‘ actino.........-.- to Davies ' list, 


It is a pity thot Colebrovk's suggestions have not met with general appro 
val in spite of the fact thut his nomenclature is open to further addition of 
uctinophytoses as mew etiological agents are discovered, and that the term 
‘actinophytosis * ie a non-apecific and yet un oxpressive one, and should only be 
used to designate conditions other than actinomycotis and actinobacillosis 
which terms should be specifically employed, 
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In the collection of this Institute are specimens which have been received 
from different parts of the country for microscopical examination and ding- 
nosis, Although the material is only meagre it is sufficient to prove the exist- 
ene af mt least some of the actine phytoses i in Indian. To add te the evidenon, 
and for comparative study, aome material was especially obtained by Mr. 
T. J. Hurley, M.R.C_V.8., D.V.5.M., LV.8., (Offg. Veterinary Ressarch Officer 
incharge of Pathology, Imperial ¥ aterinary Research Institute, Mukteswar) 
from. the collections of the Veterinary College, Madras. To Mr. Hurley and 
to the authorities of the Madras College, I am greatly indebted for the help. 
The following record of the result of examination of the various specimens is 
nob intended to give o histological study of the materials, for this has already 
been done by many other workers (Bosworth, 1924; M’Fodyean, 1032), It 
is intended to show how with the help of available staining methods the etio- 
logy af the aetine-body can be ascertained with grant ancora, 


A. Spectres 1357/1925 


The material was received in May, 1028, in the form of two small pieces 
OF tissue removed from the tongue of o six-year old oountry-bred, emaciated 
cow showing “swelling of the tons with granuintion tissue, difficulty in 
taking food + foaming saliva coming out from the mouth” The condition 
wis nuspected to be “ actinomyoosis ”, 

The tissoe on histological examination proved nogative ot first, but on 
examination of seations prepared later " banntiful actinomyoes elubs wero 
demonstrated but tho responsible orgunism was not determinud. As the 
inatorinl was exhausted, the author had to be sotisiied with ro-oxaminotion 
of available stained sections, Fragments of an actino-body, surrounded 
by a sone of cellular moaction, were seon in each section. The entire lesion was 
tmitroseepic, non-clevated and situated superficially, ombedded in the marked- 
ly hypertrophied epitholial layer of the tongue (Flate XIX fig, Ij. Tho 
focus lial an extremely ill-ferned outer enpanla, 

00 restaining some of the prepariions, net Gram-positive but tinam- 
negative small bacilli were detected, the lesion resembling the one desoribed 
later (Sporimen $274/10%6, p, 269). 

Thik case appears to be the first in the records of this Institute, which 


from the clinical and histological fontures con be interpreted as one of actino- 
baci lbowts. 


B. Specimen 1657/1020 


The information available in eounection with this apecinven is rather limi- 
ted, The tissue was removed from the shoulder of an ox and carcineme woe 
Buapc bed. 

A diagnosis of “ actinomycosis “ was given in 1929. In freshly cut sec- 
tions (1037), the tissue showed itself to be the product of connestive-tissus 
reaction in the suboutis. In it were found microscopic pus-fooi which faded 
ont peripherally into the surrounding granulomatous tissue. Tho contro of 


C 


This content downloaded from 
213.87.240.204 on Sun, 21 Feb 2021 15:37:01 UTC 
All use subject to https://about.jstor.org/terms 





278 “Actinomycosis'' and Actinobacillosis in Animals 


several fort revealed actino-bodies with clubs which were larger and more 
Prominent than in actinomyeosis (Plate XTX, fig. 2). In enitable sections, it 
wae discovered that the minute central portion of the ray-colonies was occupied 
by a cluster of Gram-positive bacilli, ‘Their exact identity could not be deter- 
mined but such charnoters, aa ame usually associated with diphtheroids, were 
observed, ¢.7., uneven staining, filamentous and coceoid forms, and club-like 
ewollings. Fortunately a proparation of Corynebacterium pyogenes in tissue was 
available for comparison which afforded strong suggestive evidence in favour 
of the view that the bacteria in the actino-bodies were diphtheroida. 


Tn and around tho pus-fort eosimophiles were very frequently sean but a 
careful acarch for worms or worm-ova, in sections and in caustic potash propa- 
ritions, proved entirely negative. No foreign body giant-colls were soon. 
Of the skin, only the deoper Inyers of the opidermis were visible in certain 
sections but no carcinoma was detected, 


The cose was evidently one of actinophytosis duo to a pleomorphic Grani- 
positive bacillus (? Corymebacterium) but not due to a Streplothriz., 


C. Srecmex 1857/1931 


The material, which unfortunately could not bo traced, was recatved from 
tho Principal, Madras Veterinary Collome. [t belonged evidently to tho 
buffalo, referred to in the Annnal Report of the Civil Veterinary Department, 
Madras, 1927-1928. It may bo recallod that o Gram-positive Streptothrix 
was obeorved in sections. Although all meoassary information is not avail- 


able with regard to this material, it is possible that the case was one of actine- 
Ly oss, 


D. Srecmms 1862/1931 


This specimen forms the subject of the paper presented by Datta [1033] 
to the Indian Science Congresa in 1933. The material was received from the 
Superintendent, Sind and Rajputana, and consisted of “ actinomyeosis tu- 
meus removed from both porotid glands of w.............. buffalo heifer", 
The tumours were situated “ about three inches below the base of the ears " 
and “ measured three inches in diameter". Thoy were first noted as walnut- 
sized growtha when the animal was about a year old and had grown to the size 
mentioned in six months at theend of which penod they liad begun to * omit 
& discharge " (fistula-formation) of the nature of stringy “ thiol inspisaated 
pus". There waa difficulty in deglutition and breathing, After removal of 


the tumours, iodine treatment was adopted and “ the heifer showed marked 
improvement *, 


On first oxamination of the tumour in October, 1931, “ actinomyoosis " 
was confirmed except that no Gram-positive filaments were seen, Subse- 
quent examination of seetions made in August, 1932, and stained by Grom- 
Weigert revealed mycelial filaments inter-twined inside the “ ray-fongus ". 
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A re-examination of the material was undertaken this year (1047) and 
numeérous séctions cut and stained by different methods, Histologically, 
the tise represented on advanced chronic lymphadenitis with formation of 
abundant connective tissue wherein several small actino-bodies, usually in 
groups, wore soon (Plate XTX, fig. 3), These were surrounded bya varying 
amount of cell-detritus, Ey Gram-Weigert method of staining, no evidence of 
1 Gram-positive organism was detected. By modified Ziehl-Neelsen mothod 
(using two per cent sulphuric acid instead of twenty-five per cent}, however, 
a boautifal and instructive picture was obtained (Plate XIX, fig. 4). The pori- 
pheral clubs were well formed and numerous, No filaments of streptothrix 
were observed in the colonies, Tnstend, centrally to the zone of clubs, and 
rately in the peripheral zone itself, numerous masses of (Gram-negative) 
ahort bacilli were soon which could be clearly made ont in the smaller (1 early) 
single colonies, 


The resulta of the last oxamination agree with these of 1931 but cannot 
he reconciled with the observations recorded in 1932. The possibility of an 
actinomycetic infection is ao remote as to be ruled out in view of the fact thot 
actinomyoosis does not spread by the lymphatics, I may hore quote from 
Cope [10390] -— 

"Coneeming the conduct of the sctinomyeotio fungus in the tis- 
euet of the body, there are three points which are peculiar 
and characteristic. The first is the way in which the ris 
cess advances almost always by contiguity of tho tissue. Blood 
transmission occasionally occurs, a8 for example infection of 
the liver from the apepensdix through the portal veins, but 
usually the slow inflammation progresses by contiguity of tissize, 
often reeeding in one place and advancing in another. The second 
charneteristic is the curious immunity of the lymph glands to the in- 
fection. I have never seen a lymphatic gland inferted by Actinomy. 
cosa, inl have never seen any authentic record of auch o happening, 
This featare places it in sharp contrast not onby with the actinobaci- 
llosia infection of cattle, but aleo with almost every other variety of 
infection bath acute and chranie "". 

The clinical history and histological features including absence of Gram- 
positive filamonts in this case are thus indicative of a certain actinobacillary 
infeation. Tt is unfortunate that no information about the existence of disense 
in other organs wae available, 


E. Sreciwes 176/1934 
This material was collected locally from a clinical case in a Hill-Bull (No. 
from 749) while it was olive (Flate XX, fig. 1) and consisted of a nodular 
growth the right cheek, and a piece of skin. “ Typical lesions of Acting ” was 
the diagnosis given, Bone- lesion was suspected during life. 


Tn this case it was unfortunate that no other observations were recorded. 
The animal was subsequently destroyed but no post morfem examination was 
conducted, The site of the removed akin waa sindlarly not recorded, but waa 
probably in the neighbourhood of the nodule, 
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On histological examination there could be no doubt ahont the actino- 
myootia nature of the lestons, In the cheek, the “ nodule" consisted of an 
abscess, about 0-76 om, in diameter, in the thickness of the cheek away from 
the outer surface, The focus consisted mainly of polymorphs and contained 
nunierus aetino-bodies in different stages of formation, The Gram-positve 
branching streptothrix could be easily demonstrated in the lesion (Plate XX, 
fig. 2), It showed occasional terminal swollings, and slightly uneven Gram- 
positive character. 


In the akin the dermis showed signa of connective tissue proliferation 
{Plate XX, fig. 3) and contained a few pus-fori with actine-hodies due to the 
Gram-positive stroptothrix, 

FP, Species 245, B/144 

The material was from o twelye-monthe old, conoannt-sized, inoperable 

tumour of the lower lip of a bullock from Sind. Actinomycosis was suepected 


and confirmed by the evidence of “a few actino-granules " and “ numerous 
mycelial masses ", 


Tt was unfortunate that old sections of this material were not available 
and that the material had become exhausted except for pieces of what appeared 
to be the reacting well-formed connective tissue. Repented attempts to verify 
the diagnosis by making fresh sections proved of little valve os nothing but the 
old granulomatous tissue was encountered in sections. 


Yet, by the situation of the lesion (Cf. Specimens 1765/1934 (p. 270) and 
14/TOR7 (p. £84)) and by the diagnosis already given in 1934, there seems 
little doubt that the case was one of actinomycosis, 


Tn connection with the formation of abundant connective tissue in thia 

cas, the qnotation from Cope [1930] may be continned : 

eet »: Thirdly, everyone who has seen much of actinomyeceis must 
have pondered over the remarkable reaction which the fungus causes 
in tha conmective tissues. T think$it was nna who pointed 
out that here we have an almost unique example of tissue reaction at 
4 distance, for the changes may dake place af a considerable distance 
from the place where the fungus is situated, and it ia possible to out 
many sections of the curiously hard gristly fibrous tics, without find- 
ing any filaments of the parasite. This connective tissue reaction 
differa considerably from that found in tuberculosis and syphilis not 
only in the relative proportion of the various kinds of cells found in it, 
but also in the fact that the blood vessels are not obliternted. Exnct. 
ly how the fangus causes the reaction ia unknown ". 


G. Erecmwer 192/1986 


This specimen consisted of a piece of tumour from the nostril of a buffalo 
from the Civil Veterinary Department, Agra, U. P., presumably suspected for 
Schistosomie nasal granuloma, No other information was available in this 
ease. A preliminary diagnosis of “ actinomyeosis " was given, but as no Gram- 
positive micro-organism was seen in sections a detailed study of the specimen 
was continued, At the end, the growth was dingnosed as actinobaeillosia, 
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The tamoor consisted of a highly cellular granulomatous tissue under the 
ciliated nasal mucous membrane with mumerona foci of cellular reaction, 
containing polymorphs and showing occasional ginnt-oell formations. Tn 
these foot wore seon, as a rule, groups of small, often apparently confluent 
actino-bodies (Plate XXT, fiz, 1) with well- formed clubs, Again, no Gram- 
positive mycelium was seen, but by modified Ziehl-Neelsen method of staining 
masses of (Gram-nogative) bacilli (Plate XX, fig. 2) were detected amongst or 
just under the elaba except in the smallest (? early) colonies, where they were 
situated in the cantre of the actina-baly, The centre of the laree (t older) 
colonies was left a5 an unstained more or less homogeneous mass. 


This specimen with which Specimen 1862/1091 (p. 278) affords « very re- 
markable comparison, offers ood materind for the study of typical actinobact- 
Hingis. Enquiries mado for obtaining more information and material, especially 
for cultural examination, were wnfortunately disappointing, the animal having 
died during the interim. 


H. Srromms 26/1036 


This mnterial, the only one of its kind in the collection of the Institute, 
WAS received feel Mr, Matappa, Voterinary Assistant Surgeon, Ponampet, 
Mereara, to whom T am indebted for also furnishing a complete history of the 
ese, The pationt was a oress-bred spaniel of about two yeors which after a 
course of treatment for suspected distemper came under the observations of 
Mr, Mutappa on the 6th Oetober 1936, High fever, dyspnoea, and an anxious 
look were noticed. The animal usually stood with the elbows turned ont. 
The pulse was wenk and irregular. Doily injections of Ommadin diel little 
good and on the third day the animal was much worss, with laborious breath: 
ing and an almost inandible heart-action. The patient died on the th 
Oetober 1035, On autospy the" thoracic cavtty was found to be filled with 
seroaanguinéous fluid. The pericardial sac was also highly enlarged with the 
reTo-sanguineous fluid, Round about the pericardium, thera were fibrinous 
growths, The longs were normal, No parasites cither in the longs or the 
stitestines were detected hy mo”. 


The material submitted for examination was heart musela and periear- 
dium in formalin. 


With the naked oye, nothing boyond a fine villous proliferation on tho 
cuter surface of the heart (epicardinm) and on the inner surface of the pericar: 
dial sac could be seen, On histological examination the suspicion of a neo- 
Plastic disease was at once proven to be mistaken. The fine velvety appear- 
anos Of the tissue was revealed to be a highly vasenlar granmlomatous reaction 


(Plate XCXT, fig. 3, and Plate XXTT, fig. 1). 


In the epicardial lesion no acting-bedies were sean but fragments of a 
Gram-positive micro-organism inthe form of fine branching filaments and 
eoceoid forms, some contained within wandering cells, word observed, 
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Tho pericardium was unevenly but markedly thickened, and ghowed the 
disease in a more severe form, the entire organ being involved and more or less 
thickly covered with papilliform growths, The connective tisaue reaction 
was severo and in the form of a highly vaseular granulomatous tissue, 
as before, wherein focl of wandering cells, by no means rich in polymorphs, 
were soem. In thease foci thickly folted masses of a Gram-positive Sifrepta- 
fhrix (Plate X XU, figs. 2 and 3) could easily be detected. There was, however, 
no definite elob-formation, although a slight ewelling of the peripheral ends of 
some of the filaments was suggested. The filaments showed an uneven Gram- 
positive character and tho cell-collection around the ray-colony waa at places 
Tory scanty. 

A moat remarkable feature of the pericardine lesion was the presence, in 
the granulomatons tissue, of eggs (Plate XXII, fic. 4dand Plate XXITI, fig. 1) 
_ which in caustic potash preparations were observed to be operculated. Ne 

worms, or evidence of cosinophilia was noticed, The eggs were, in all pro- 
hability, of atrematode, and in view of the thoracic situation of the lesions 
and of the reported existence of the lung-fluke Paragenimes weatermen’ from 
dogs in South Inclia, the ova, by their size, may well have been of this species, 
although mo worms were detected hy Mr, Mutappa at autopsy, How these 
oggs came to be situated in the lesions and what part, if any, they played in 
the causation of the “ actinomycotic “ clisgense ara questions which cannot be 
rendily answerded. 


Although Sireptetiviz infection in canines is definitely rare, varions 
authors have, from time to time, observed its ooeurrence in other parta of the 
world, aod some of them have expressed the identity of the causative organism 
with A, boris, Vachetta [1882] was the first to detect ‘‘ actinomyecosis " of 
the jaw of a dog. Rivolta [1884] described a purulent plourisy in a dog duo 
to an unbranched leptothrix type of organism, Rabe [1888] described three 
casts of  actinomyecosis " of the dog; in two there was suppurative phleg- 
mon, and in the third a blood-tinged purolent peritonitis was obeerved. A 
filamentous organism, Cladothrix canta (Rabe}, was seen in the actino-boclies. 
Rabe [1888] succeeded in transmitting the disease to a doo by inoculation of pus 
from the third case, and recovered the organism. Hartl [1901] met with one 
casa of aetinemyeotie  tumeur in the mediastinum and thoracia wall. Bahr 
[1904] described “ actinomyoosis " of the dog and cultivated the causative 
atroptothrix. Schnelle [1929] described the case of a dog, similar to that of 
Mr, Mutappa, but wherein abscesses appeared on the skin which showed on 
autopsy an effusive pleurisy with reddish cloudy exudate, granulations on the 
fleuras, broncho-pnoumonin with consolidation, and greyish nodules in the 
lungs throughout, Microscopically, Streothria canis was detected, Feldman 
and Mann (1992) described an extensive granulomatous condition of the sub- 
Tineoen of the dog's stomach with typical actino-bodies with clubs but without 
a demonstrable contral Gram-positive filamentous mass either in seotions, or 
in culture, or by animal inownlation, Histologically, their ease resembled to 
somo extent the one encountered by the author in a bovine (Spec. 1557/1929 
(p. 277,)). Sheather (1932) reported o finely divided papilloma-like growth 
removed from the thoracic cavity of a dog, which histologically revealed the 
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picture of typionl granules without clubs, Baudet [1994] stuclied three oases 
of cutancous “ actinomycosis ” of the dog wherein the blood-stained granular 
pus showed Gram-positive branched and unbranched filaments with terminal 
swellings but no clube, In culture the organism corresponded with Cohni- 
aireplothriz [Piney, 1011, Syn. Streptothriz, Cohn, 1875] israeli (Syn. Aeting- 
myces bovis, Hore 1877]. Bandet named it Colnistreplothrix canis. Fathers 
[134] desoribed a ease of “ actinomycosis " of the skin of the dog, which led te 
purulent poritonitis with invelvemont of the abdominal wall and liver, 
Microscopically a Gram-positive Streptothriz with rare clubs was seen, 

Tn Endia, too, the condition in the dog is very rare, the meagre information 


about its ovcurrence being only in the Annual Report of the Civil Veterinary 
Department, Madras (1934-10054, 


Tt will be soon that the evidence is in support of the occurrence of Strepto- 
firiz infection inthe deg. By comparison with similar cases of other authors, 
Rivolta’s case would appear to be one of actinomyeetio infection, Although 
in some caste the available information does not render classification 
on Colebrook's lines possible, the great majority of them co wot show definite 
tlub-formation and evidently belong to the group of Streptothricosea, Tntil 
more work is done regarding the enusative organism (&) of Streptothria: infec- 
tions in canines, the organiams named C. cris (Rabe) and (, canta (Haudet) 
imay be conveniently brought under the more generally adopted generic name, 
Actinomyces. 

The existence of al. crnis is in fact recognized in modern vetoninary text- 
books which describe it as a specific, chromogenic organism of which both 
aerobic and anaerobic strains exist. The parasite is pathogenia to mice, 
rabbits and dogse—certain strains to calves and horscs—and infects the clog 
through skin-wounds or through the respiratory tract producing, in rare cases, 


invelvement of the regional lymphatic glands and of the internal organs wed 
joints, 


lL Srecmey 3274/1000 
This specimen was removed post mortem from the tongue of a Hill-Bull 
(No, 363) which died of experimental rinderpest at the Inperial Veterinary 
Research Institute, Mukteswar. The lesions consisted of five fiiresized papil- 
lomatous growths on the prominence of the tongue. They were attached by 
a broad base except in one case where the lesion had a stalk, A benign noo- 
plasm waa snepected and so no other observations were made, 


Histological examination of the fixed tissue revealed the growths to be dive 
toa Gram-negative bacillus, At the base of some of the polypoid growths, as 
well as higher up, foci of wandering cells (Plate XXTII, fig. 2) containing 
actinokxdies werd sen. The growths were covered with the epithelium of the 
tongwe and around the fool reacting connective tissue was observed, No 
Gram-positive mycelium was detected in the lesion. The muscles of the 
tongue showed soanty sarcocyets. 


The lesions were interpreted as those of actinobacillosis, 
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J. &Pecmen 1594/1937 


This was received by special request, from the Veterinary College, Mad- 
rag. lt consisted of— 


(a) a scirrhous lesion. of typical actinomyeosis of the gum of a cow (Plate 
XXIM, fig. 3, and Plate AXTV, fig. 1), and 

(b) what was described as " actinomyoosia " of the wdder of a buoffala, 

‘The Intter tissue showed, in sections, & well-marked granulomatous change 
and the presence of scattered actino-bodies surrounded by areas of pus-cells 
(Plate XXIV, fig. 2). Club-formation was prominent. By Gram-Weigert stain- 
ing method no streptothrix was discovered, but the central portion of the ray- 
colonies showed what appeared to ko a Gram-positive, pleomorphic micro- 
organism. ‘There were tortuous, (unevenly) thick, mycelium-like branching fila- 
. mente and deeply staining emall and large coccoid forms (Plate XXIV, fig. 3). 
It was impossible to determine, even grossly, the identity of the parasite, but 
it must bo admitted that the case was one of actinoplytosis not duc to Actino- 
mecee, Actinobacillus, Staphylococens or Corynebacterium, It is possible 
that the organism was oa mould, 


No other specimens of “ aectinonvyeosis " could be traced in the collection 
of this Institute but the above material is sufficient to indicate the existence 
in India of at Jeast three conditions, etz., actinomycosis and actinobacillosis 
in the bovine and streptothricosis in the dog. Jt is hoped that the need for 
cultural examination of relevant material will be realised because without this 
a eysteratic investigation of “ actinomycotic ” conditions is mot likely to 
progress. 


GENERAL LEMARES AND DISCWBSION 


We may now broadly recapitulate the position with regard to “ actine- 
mycotic ” infections in animals in general, for, as every vetorinarian is well 
aware, not only bovines and dogs but other animals also suffer from such 
infections, The horse is known to be susceptible to infection by Adinomyces, 
which may be, at least in some copes, of the nature of trove actinomyoosis 
[Perroncite, 1857; Baranski, 11888]. Several cases of the disease in the horse 
have been recorded [Johne, 1585; Buranski, | 1939; Perroncito, 18); M’ 
Fadyean, 1888 ; Klemm, 1489 ; Dean, 1899). The organs reported to be affec- 
god include the submaxillary lymph glands [Baranski, 1558; Dean, 1599), 
spermatic cord [M'Fedyenn, 1888) and internal organs (following castration), 
and femur [Perroncito, 1800). “ Wooden tongue" of uncertain etiology is 
alao mentioned in some cases [Zechokke, 1-88; M'Tadyean, 1889), 

The existence of Actinomyces equi is recognized, but the information 
on the subject is so scanty os to make further research seem highly necessary, 


From a case of pseudotuberculons pulmonary lesions in a camel, Mason 
[1919] isolated an acrobic streptothrix and named it 4. (syn. Actinomyces) 
camel, The disease was a streptothriccsis, 
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From swine a large number of cases of “ actinomyoosis * have boon des- 
eribed since the firet case of Johnein 1879. The most common lesions are those 
found in the udder, particularly in old sows [Mognusson, 1923], Although 
other sites of infection have been described, eg., pharyngeal region, corvical 
or dorsal vertebra, lungs, and substance of the skeletal muscle [M'Fadyean, 
1439), it seems probable that not all take the form of actinophytosis, The 
long lesions deaaribed by Albiston [1921] were, however, of true actinomycoeis. 


Magnusson failed, in his extensive work, to encounter in pigs anything 
comparable with the bovine actinobacillosia of the organs of the head, the 
lesions being exclusively in the udder, caused by two types of A. bovis and by 
Staphylococcus pyogenes. He has singularly failed to meet with a caso of 
aotinobaoillosis, although acoording to Griffith (1931), the bacillus is known to 
infect porcine udders. Experimental inoculations in pigs, using the Sbrepfo- 
thriz ond the Staphylococcus from actual lesions, have been sucoossful [Mag- 
musson, 1928], 


In caleareous deposits in pig's muscles, an Actinottiyces—A, mus- 
cilorum—has been sean [Dodge, 1936]. Tt has not bean cultivated, 


In bovines actinophytasis may appear in an epizootic form [Lignieres, 
and Spitz, 1902 ;Stenon, 1891 ; Mattinson, 142). All the four types of uctino- 
phytosis wiz., those due to A. bovis, A. lignieres, Staplalococcua pyogenes and 
Conmnebacerium myogence are known, the uddor lesions being always staphylo- 
coccal in origin, From the literature it is evident that the disense affecting 
the soft organs or the bones of the head, or the skin, internal organs and tho 
serous membranes [Bosworth, 100), where the lymph glinds are alto infected, 
is abways duo to Actinobacilles ; wheress, in actinomycosis proper which affects 
the bone of the neighbouring soft tissues, there ia no invelvement of the glands. 
According to Delepine [1860] and Bosworth [1023] the glands may be en- 
larged and denser duo, not to infeotion by A. forie but due to irritants produoed 
by it in the lesions. Contrary to what is mentioned in some text-books actino- 
mycosis of the tongue does not exist; the onnsative organism to be isolated 
from “wooden tongue has always been A. lignieresi, never A, bovis [M’ 
Fadyoan, 1932). In the words of Magnusson, “ from what woe know, there is 
simply no actinomycosis of the tongue in cattle, the affection being always 
aetinebacillosis of the tongue.” 


Although “lumpy jaw " is, as a mule, an actinomyeosis [Davies, 1932 | 
Sedimeier, 1036] cases are not uncommen where the condition his been caused 
by Actinobacillus [Bosworth, 1923 + Magnusson, 1928). In spite of a few ox- 
ceptional reports of infection of lymph glands by A. bovis [Weighton, 1032 ; 
Thompson, 1933], it is generally accepted that in bovine actinomyeosia " the 
lesions are for the most purely local and if any dissemination tikes place it ts 
by way of the blood channels, A lymphogenic spreading hardly ever occurs, 
Lymphadenitia doce not occur. If the lymphatic glands are involved we may 
be eure that the causative agent is not Sirepdothrix taraeli, but A. lignierest " 
[Mapnusaon, 1928], Blood transmission sometimes occurs in man [seo Cope, 

D 
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1830 and, in view of the above statement of Magnusson, perhaps in 
rare cases in animals. In this connection the report, by Awrorow [1932], of 
bovino renal actinomyocosis may be of interest, 


With material from actual casea of infection by A. hoes, the disease has 
heen successfolly transmitted to cattle (Magnusson, 1928], but mot to dog, 
sheep, goat and horsa, Similar sucess has attended experiments wherein 
Actinobacilive from natural cases was inooulated snboutaneously inte cattle, 
but only rarely does a strain of the bacillus prove intraperitoneally pathogenic 
to puinta-piga. Hulphers [1923] has produced staphylococcal " actinompeotio " 
mastitis in a cow experimentally, using cultures from a natural ease; but, 
Magnusson was not successful in similar experiments of his own, 


Research workers [Lignieres and Spitz, 1902; Bosworth, 1090; Mag- 
nusson, 1928 ; Griffith, 141] claim that diagnosis of actinobacillosis can be 
made by use of tho agglutination test, Recently, however, Thompson [1933] 
has pointed out difficulties in utilizing the test for cattle as considerable anti- 
genic variation exists between straina of Actinobacillus, In New Zealand 
(1934), the test is reported to be giving useful results, 

Attempts to dingnose actinomycosia in the living pationt by serological 
mothods have not bean sucovasful. Colebrook [1920] states that in man the 
strum of o heavily infected ease will agglutinnte A. bovis. This test has been 
useful in ascertaining the presence of more than one serological typo of the 
organism but does not appear to have been generally adopted in clinical prac- 
tice, Attempts to develop an intradermal allergic test in man have given 
ineonstant results. The reactions obtained by Adant and Spehl [1935] are 
illoged to have been indicative of 1 mycotic, not necessarily actinomycotic 
infection, Mathieson, Harrison, Hammend and Henrieci [135] have found 
that normal persons often showed a mors marked reaction to the test than 
did actinomycogis-patients [Mark and Auerbach, 1937]. 

The finding of Corynobacterial actinophytosis by Magnusson [192], 
Bulphers [1923] and Gunst [1027] in jaw-lesions and in post-traumatic poly- 
peid growths in the rumen and reticulum of bovines has not been universally 
recognised, perhaps on grounds of insufficient data, It appears that this 
disease-condition should be investigated farther with the object of eliminating 
the possibility of a mixed infection in every cash oneountered. Cultural 
a? biological tests by Magnuson [1028], however, tend to exclude this possi- 

lity. 

Jilain [1932] has recently reoorded a case of actinomyovais of the superior 
maxilla of a bovine due to A. breviora, but the stady of the organism is incom- 
plete. 

Actinophytosis is also known to oocur in sheep. It affeota the jaw, lipa, 
tongue, and lungs. The commen causative organism appears to be Actino- 
Ieacalfes. 

Actinomyces caprae, an aerobic epocies, has been recorded from pstudota- 
berculous lesions in goat's lungs in 1899 [R., St. John-Brooks, 1951]. 
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Edington [1934] has isolated A. boris from o ewbeutancous sinns of a oat. 
The sinus was discharging pus containing granules showing the Streptotirix. 


Cases of Streptothrizs infection, not amounting to achinephytosis, ane also 
lmown to ocour in the fowl Actinemsyyces tossiewa (2erobic) has been isolated 
from tumours in the abdominal cavity. The only case reported from a fowl 
in India is that of streptothricosis of the cloacal region (Annual Report of the 
Civil Veterinary Department, Madraa, 1052-34), 


Amongst wild animals, too, infection by &treptofiriz is by no means wn- 
common. “ Moody hag described lesiona, clearly actinomycotic in the bones 
of a fossil rhinoceros. The disease is known to occur im deer and moose, 
sometimes in opidemic form * [Henrici, 1930]. Fox [1923] mentioned the 
ooourrence of actinomycosia in American Tapirs and has isolated an aerchic 
species, Actinomyces (Nosondia®) macrodipedidarim, from lesiona resembling 
“lompy jaw” in Kangaroos, The Kangaroo disease has boon described na a 


streptothricosis cansing swellings and ulcerations about the lips, tongue and 
teoth, 


Tt has already bean stated cleawhere that tho serobice Streptofhriz of 
Bostroam is now generally regarded as o mere eaprophyte of no etiological 
significance: and that actinomycosis in man and animals ia enosed by the 
Israel type of organiam we,, A, boris, There ia, however, no dofinite information 
a8 to the pathogenesis of the disease. The findings of Lord [1910] that 4. 
bovis is normally found in the mouth cavity (and alimentary tract, Naesland, 
1931) of normal individuals and particularly around carious teeth, and that 
local injuries assist in setting up tho disease, have found general support 
[(Cope, 1930; Davies, 1932; Naoshind, 1951; Mark and Auerbach, [47], 
Tt is thought that in some oases of actinomyoosia of the lings the organism may 
have been conveyed from the mouth by aspiration, Tho idea that A. bows 
lives in the soil and on céreal plants and infects through contaminated food 
{straw ond grain) has now been practically abandoned, 


Once the organism has established the infection in the tissues, further pro- 
creas of the disease is only a question of time. Pus-formation by accumulation 
of coll detritas around the actino-body occurs es a result of tisgue reaction in 
which nowtrophils, lymphooytes, fibroblasts and ondothelial cella take part. The 
microsoopic solphur granules are thes formed. (It appears to the author 
that pranules need not he macroscopic in all actinophytoses). As the ray- 
colony grows (ft terminal) portions of the mycelium are said to resolve them- 
salvos into minute coceoid bodies, comparable, according to some [M’Fadyean, 
1889; Bosworth, 1623], to conidia, which ore liberated, as it were, to be en- 
gulfed, as also are detached fragmenta of the mycelium itself, by phagocytes, 
These cella may cither digest the infective agent or may help to convey it to 


"The generic term Nexardia is used by Wright (1905) and his followers to indicate 
the acrobic saprophytic actinomyeetes, zeae of which muy be pathogenic. 


This content downloaded from 
213.87.240.204 on Sun, 21 Feb 2021 15:37:01 UTC 
All use subject to https://about.jstor.org/terms 








388 “Actinomycosts’’ and Actinebacillosis in Animals 


other neighbouring areas and thos start a fresh foous of infection. Not rarely 
these eneeold bodies and even mycelial filaments may be disseminated without 
the intermediation of phagocytes [M'Fadyean, 1899; Delopine, 1800). 


The significance of the association, in human actinomycosis, of Becillus 
actinemycetemi comitans is not known. The bacillus was first described by 
Klinger in 1912 and has subsequently been encountered by others. Tt is 
a stall, Gram-neg gative, hleamerpbic, non-motile, non-spornlating, non-enen pe 
silated organism “and a fneultative anaerohe, fatal intravenously to rabbits 
and intraperitoneally to guinea-pige. 

The formation of clubs at the periphery of the actino-body is still a matter 
of dispute. Tt is apparent from literature om the subject that clubs are in 
many cases, a result of tissue reaction [Moyer and Mayer, 1927]. In actino- 
mycosis, however, they are said to represent parts derived from the causal 
organism. They ore interpreted as degenerated mycelial onda [M'Fadyean, 
1889] ; or are explained, by many workers, to be formed by the thickening of 
the mycelial capsule [Delepine, 1890 ; Bostroem, 1860), Others regard them se 
ormins of firietification piving ries by budding to spores which help to epread 
the infection to fresh foci [Crookshank, 1888; Gibson, 1934], Brompt [1906] 
interprets them as the youngest members of the infective agent supplying 

nourishment to the older and more centrally situated members, the mycclin, 

A brief mote on the aystematia position of Actinomycetes may be made here 
For want of an aceorate knowledge of morpholgy, the claim on this group is 
divided betwoen bacteriologists ond mycologists. The former base their 
arguments mainly on the unusually slender mycelium (0-2 to 1-0 p) and on the 
production of bacilliform asexnal reproductive elements (arthroapores) of the 
same thickness as the mycelium, and include the organisms under the Schize- 
myottes j wherens, the latter emphasize the formation of spores similar to that 
of conidia in the Fungi Imperfecti (Hyphonycetes), and on the markedly low 
heat resistance of these spores, Still othera regard thom as intermediate forms 
between bacterin ond fungi, or as a parent group from which sprang the fungi 
and certain bacterin eiz., Mycohederia and Corynehocleria, Some muthors 
[Magnusson, 1928; Haupt and Zeki, 193%; and Klimmer, 1934] have ane ~ 
ted affinities of A. bovis with tho Conmebacferia ; a few others [Grootten, 
1934) have put forward a plea in favour of the Mycobacterial nature of Actino- 
myces, ond as in the case of Mycobacterium tuberculosis evidence of a filtrable 
form of A. bowia hos been recently put forth by Sartery, Sartory and Meyer 
(133). 

The position of Actinobaciifas amongst the bacteria is not disputed but 
although it is generally considered to belong to the family Actinomycetaceao, 
Beaver and Thompson [1930] have suggested its place alongside Pfeifferelfa, 

ft will be realised from this paper that the position with regard to “ actino- 
mycotic ” diseases is very unsatisfactory, not only in India but also in other 
countries whence, in spite of intensive researches, conflicting statements are 
not infrequently reported regarding various aspects of the subject. The pro- 
blem ia intensified considerably ior the veterinarian by the fact that not one 
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but a number of eticlogical agents are responsible for producing such closely 
similar lesions that definite etiological diagnosis can be arrived at only after 
enltural and microscopical examination of the material. The following state- 
ment of Henrici (1930), made in connection with actinomycosis only, will 
suhee to ilostrate this point :— 


"Ome of the most remarkable fiete about Actinomycosia is the volume of 
literature which has been written about it, and the amall amount of 
information contained therein. In spite of the fact that the disease 
has heen well known for half a century, and probably more than o 
thousand papers have been published on it, we are atill somewhat 
uncertain as to the mode of infection and trinsmission, aa to whether 
the dissse can be contracted by man from cattle, for instance, and still 
a littl in doubt as to the natore of the causative organiam, whether 
one or several apecies of actinomyces are concerned.” 


SUMMARY 

The subject of “ actinomycosia " is disoussed eapecially from the veberi- 
nary point of view, ands cass made out for the adoption of a suitable nomen- 
clature, 

A few cases from the bullock, buffalo and dog are deecribod from India 
in proof of the existence of the disease in this country, 

The need for research capecially from the cultural and biological stand- 
points is emphasined, 
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ON THE RELATIONSHIP BETWEEN ‘LAHORE CANINE 
FEVER’ AND “TICK FEVER’ OF DOGS DUE TO 
P, GIBSONT INFECTION, WITH OBSERVA- 
TIONS ON THEIR PATHOLOGY AND 
HAEMOCYTOLOGY 


RY 
J. F, SHIRLAW, M.R.C.V.8., 
Pathelogiat, Imperial Veterinary Research Institute, Mubleawar-Kumaun 
(Received for pobliostion on f2nd June, 1257) 
(With Plates XXV—HAVELT and seven charts) 


Tatroprerrns 


THe tenure of life of dogs in Lahore is short, Very few well-bred or 
imported dogs reach maturity, The chief reason for this Joes of dogs ts » 
widely prevalent fever, popularly called ‘Lahore Canine Fever’, abut whiels 
many opinions have bean expressed and many treatments expounded without 
meaterinily affecting the incidence or mortality. There are good reasons for 
believing that this particular variety of fever finds an expression in places 
elsewhere than in the Punjab, and it would appear that the disease is universal 
in Northern India, if it does not haven wider distribution. Ttis believed that 
dogs are subject to the disease in all parts of Indiaand mention of n similar 
eno has been mace from Burma, Ceylon and Assam. 

Tt is difficult to place on record an actual census of incidence and mortality 
but the recital of the fate overtaking the writer's dogs is so representative of 
other people's experience that ib will serve as an indication of the frequency of 
the dispense, The writer lost five dogs within a period of three years, all 
pedigree dogs born in India of imported parents, and all victims of the disease 
within two vears of birth, The only survivor was a pure-bred fox-terrier, 
which recovered after a protracted illness, and, a3 the writer's experience ia 
nob exceptional, one can obtuin o fairly accurate estimate of the genernl inci- 
dence and mortality. 

‘Lahore Cane Fever’ affecta oll ages and breeds of dogs. Imported 
clogs suffer mest severely. They are practically certain victims sooner or later. 
It ia very doubtful if this type survives, om an average, for more than a few 
years, 

Dors bred in India of imported parents are equally susceptible, The 
Pariah is by no means refractory to the disease, but 19 cases are so infrequently 
encountered in these animals, it must be assumed that they possess a marked 
degree of natural immunity. This observation is further enhanced when the 
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degree of resistance exhibited by pariah erceses is noted, The resistance to 
infection and the likelihocd of recovery can be computed, within reasonable 
limita, on the basis of the percentage of pariah blood in the cross. There are 
strong erounds for suspicion, therefore, that pariahs are the natural sources 
of infeetion. 


A definite seasonal incidence exista in ‘Lahore Canine Fever,’ The 
smaller incidence occurs during the beginning of the hot season, i.c., from the 
middle of March to the end of May and the preater towarda the end of the hot 
weather, i2., from the middle of September to the first or second week in 
November, Very firw cases hove been encountered in the real hot season. 

This interesting observation immediately afforded o clus in the investiga: 
tion. The periods noted synchronise with the two tick seasons, and It very 
quickly became obvious that ticks were of important significance in the spread 
of the disease, ‘The first question that naturally presented itself seemed logiti- 
matc—Is this divease “tick fever’? The answer, on available evidence, 
appeared negative. Routine examination of blood films waa consistently 
negative in the great majority of cases, As this constituted, at the time, the 
sole availale criterion on which te formulate a diagnosis, a negative cliagnosis 
of ‘tick fever’ was made and the etiology sought elaewhere, 


It must be mentioned, however, that in a few cases, presenting identical 
clinical symptoms, a dingnosis of ‘tick fever’ (P. gihsont infection) was made, 
This finding immerlintely led to the question—Are all cases of clinically com- 
parable canine fever referable to one eticlogical factor, P. gidsoni, and ia the 
natural deduction tenable that blood film examinations of suspected cases are 
an unreliable means of detenninition of infection T° 


The main purpose of this paper is to produce evidence that * Lahore Canine 
Fever" is, in actual fact, ‘ tick fever" (P. gibsond infection), ina form that can 
only be diagnosed with extreme difficulty, and to show that the accepted 
methods of diagnosia by routine blood film examination are unreliable. 


Mention must be made of the earlior experimental work and attempts to 
reproduce the diseaze in young pariah pups by blood transmission from diseas- 
eddogs. These experiments were unsuccessful, owing to the relative insuacep- 
tihility of such experimental subjects, as bas alroady been stated. The injec- 
tion of even large quantities of blood failed to reproduce the disense and it was 
presumed therefore that :— 

(a) the disease is mot incoulablo, and 
ih) the disense is not * tick fiver". 


That this was a premature and unwarrantable presumption is suggested on the 
grounds that, in a true P, gibseni infection the blood is not uniformly infective, 
Although the animal from which the blood is taken is known to be a positive 
clinical case, there are phosea of the disease when parasites are certainly not 
present in the blood, (See Charts) and the failure to transmit infection to eus- 
ceptible animals—and earlier experiments were done on pariah dogs—can 
easily be explained. Even in direct transmissions with blood known to contain 
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P, gibsoni, a successful infection—ag evidenced by the production of a disemse 
of similar syndrome—may be characterised by the complete absence of P. 
gideoni in the circulating blood during the couree of the ines (See Charts 
Nos. 2,6 and 7). 


Mention must: also be made of the efforts to prove and substantiate carly 
claims (Manifold, 1928) that cases of canine fever, occasionally in enzoatic 
form, could be attributed to infection with organiams of the celon-typhoid 
group, strains of 8. fypkorws in particular, Standard authorities unanimously 
apree that 8. fypkosus is mot pathogenic for the deg and the writer's attempts 
to induce the disease artificially in dogs by inoculation of selected strains of 
8. typhosws of human origin is in accordance with the views of authorities on 
the subject. Itis not clear, however, that Manifold was investigating the same 
type of canine fever that the writer has under review. 


Tn 1920, Qsmand Bodman (unpublished work) isolated a Salmonella strain 
(probably the same organism that is now recognised as &, hareilly, Bridges and 
Scott, 1931) which he considered responsible for a disease of dogs and which he 
designated ‘Indian Tick Typhus'. There appeara no doubt from a study of 
the existing records that Bodinan was investigating a disease of clinical charac- 
tera precisely comparable with those of ‘ Lahore Canine Fever". It is import- 
ant to note that Bodman incriminated the common dog tick aa the vector of 
the disease, 


Later, Cooper (unpublished work) examined several cases of canine fever 
which he considered identical with these described by Bodman and which he 
designated * Canine Enteric Fever". He isolated from several of these cases 
certain Salmonella straing, no two of which were identical, conforming super- 
ficially in type species to 8, enieridilis, 8. aertrycke, 8. paratyphosme 2, 8, 
newport and 8. flexmer. He did not proceed sufficiently far with the work, 
however, to classify these organisms accurately and prove their authenticity 
on their antigenic etructure. Tt must be assumed, from the variety of species 
iaolated, that the organisms were not of authentic species, and were, in all 
probability, not the cause of the disease, The presumption is justified when 
the fact is recorded that the sera of the affected dogs failed to show homolo- 
gous agglutinins against the types isolated. 


A certain amount of work has been published on &, aertrycke infection of 
the dog and it must be mentioned that the clinical syndrome of the disease 
under investigation and that of a true aertrycke infection bear no comparison. 
Tn 1991, the writer had an cpportunity of testing the pathogenicity of Cooper's 
Salmonella strains on selected experimental dogs. With none of them could 
disease in any form be induced. 


Datta [1935] isolated, from an cuthreak of canine fover in certain kennels 
in the United Provinces, an organism bearing superficial resemblance to 8, 
typhosue. (This organism hae since heen typed as Bacillus pacudotuberculosis 
rectendawat). 
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. This sume up the efforts made to prove a bacterial etiology in this parti- 
cular form of canine fever. The evidence is unconvincing. ‘The writer has on 
several oceasbons isolated Selmonelia-like organisms from the faeces of dogs 
affected with “Lahore Canine Fever’. He has equally frequently isolated 
similar types of organism from healthy dogs and has refused to consider their 
partential pathogenicity, in that the serum of affected dogs failed to betray the 
slightest trace of agglutination and their inoculation by various routes yielded 
congistently negative results, 

Finally, the study of the temperature charts of the affected dogs and their 
clinical syndrome in comparison with the known syndrome and pyrexial phase 
of Salmonella infections in the human subject, enhanced the uncertainty of 
accepting a bacterial etiology for this affection of dogs. The writer is further 
convinced of the insupportability of the claims to establish a bacterial etiology 
ia he had an oppcrtunity of subjecting certain of the fever cases, from which 
the Salmenelia-like strains were isolated, to pon morlem examination. The 
findings were identical, hoth on the pathological and hist logical grownds, with 
those present in‘ Lahore Canine Fever,’ 


SYMETOMATOLOGY 


The disease is of sudden onset, Without any warning, a dog which had 
appeared perfectly normal a few hours previously, is found dull and dejected. 
The temperature iz discovered to be higher than the physical condition would 
seem to indicate and is within the range of 104°—100°F. The usual coneo- 
mitant features of fever are present. The degree of dejection which is present, 
the tucked up" appearance, the acute epigastrial pain evinced, the octasional 
vomiting cf a hile-stained Auid, are all typical. A peculiar symptom, and one 

_ frequently present, is a thin serous discharge, occasionally blood-tinged, from 
one or both nostrils. The nese may become partially cceluded when this 
exudate dries or becomes thicker and the increased difficulty of respiration, 
the rapid breathing consequent on high fever, may lead the unwary observer 
to a fallacious diacnoris of pneumonia, and when, as nob infrequently happens, 
an exanthematous eruption occurs in the inside aspect of the thighs, a mistaken 
diagnosis of distemper may be made. 

A second peculiar symptom which is worthy of notice, is a slight puffy 
awelling in the mandibular space. 

The fever, in spite of symptomatic trestment, undergoes little if any remis- 
sion until the fifth to the seventh day, when it may suddenly drop to 102°F., 
within which range it may remain for several days. (Itshould be noted here 
that the normal temperature of the healthy adult dog in India in 10°F, and 
not L101 S°F. as commonly stated.) 


The remission of fever is accompanied hy « transient occasionally severe 
diarrhoea, the faeces being orange in colour and acrid in odour. The urino, 
which ia darker than normal, contains traces of albumen. Haemoglobinura is 
absent, The gums at their dental MATgINs are angry, ted and ewollen and a 
typical mouth foetor is present, 
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The dingnosis of the ease at this stage is frequently given, although 
wrotigly, a5 acute gastro-enteritis and a superticial evaluation of the avin pon 
would seem to support this view. The temporary allevintion of fever is sue: 
ceeded by an abrupt rise, possibly up to 106°F, and the temperature fluctuates 
between 103—IiG: $°F, for several days, Tf the dog, which is now eritically 
ill, survives this crisis, the temperature drops fairly rapidly to a range within 
102—LMF, and within ten to fourteen days, the temperature ewinga aicadily 
between 101—103-5°F, with an occasional sharp paroxysmal rise of no erent 
duration. Tie critical phase of the disease lus abate, leaving the anima! 
exhausted and severely debilitated. Superficial signs ef annemin, evidenced 
hy pallor of the visible mucous membranes, are seen. The faeces are fre: 
quently black in colour at this stage of the illness. A distinct aystolic thrill 
indicates an inestimable involvement of the myocardium. From this singe te 
the termination of the disense, a fluctunting erratic temperature is exhibited, 
Vor several days, the temperature nay be practically normal. The dog appeses 
brighter and an encouraging prognosis may mistakenly be given. The progne- 
si is invariably had. Without any warning, the tempernture may shoot op to 
Hi—l4"P,, remaining at this level for several days and defying all efforts at 
reduction, ‘The inevitable end is alrency in sight. 


The further progress of the disease resolves itself into a struggle between 
the latent resistance of the animal and the debilitating effects cf the fevor, 
combined with the too plainly obvious anaemia and threatening jaundice. 
Within a few days, pmeamonia may supervene frequently complicated by 
jaundice, or a sodden fatal bowel or nasal haemorrhage may close the seen. 
The penumenia which is so frequently tle direct cause of death shows a marked 
tendency to be gangrenous in type. Many animals may survive for surprisingly 
long periods, especially when airefully nursed. Of two pedigrees fox-berrions 
affected, cne survived for two months. At the ond of five weeks it waa 
apparently cured (after treatment), A serious relapse occurred two weeks 
later, the animal eventually succumbing to debility and severe secondary 
anaemia. ‘The second animal survived for fifty-three days, shew ing 0 
mitigation of illness, and dying in the same fashion. Natural recovery has beon 
noted in only a few dogs and in such eases, keratitis is frequent. 


Paraonocy 


In all clinical cases of the disease, bloxd examination fas been done asa 
routine, The majority of such examinations were made upon does aclrnitterl 
as fever cases to the Punjab Veterinary College, cases in which, after severa* 
negative blood testa, a nerative dingmozia of ‘tick fever" wax viven. Tn mnt 
cakes, the owner was reluctant to anbject the patient to daily bloed exanmina- 
tion over 2 protracted period, but in those cages where worh facilities existed, 
especially in the ense of the writer's own dogs, the results of the flowing @yily 
exominations were recorded thronghont the course of the illus -— 

(i) Direct examination of Giemen-stained blood fitins for the phescnce 
of piroplisms or other protozoan parasites ; 
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{ii} Haemoglobin percentage estimation (Tallquist seale} ; 
(iit) Variations in blood eytology. 
The following data emerged from these simple routine observations : 


(ae) At the onset of fever, there is a marked lencacytoais, many of the 
lenenaytes heing of an immature type resembling the premyelocyte ; 

(6) Platelets are obviously more numerous ;j 

(ce) Erythrocytes are normal in size, although a peculiar vacuolation is 
frequent (corpa demi-lune), 

id) The haemoglobin percentage ia noreial : 


fe) As the disease progresses, vacuolation of the erythrocytes imereases 
and large mononuecleated cells make their appearance, These are 
typical histiocytes and two forme, one large and possessed of a 
kidney shaped nucleus and one smaller, with a rounded nucleus, are 
observed. Thecytoplaam cf these cells is hyaline and agranular. 
Gradually these cells increase in wumber until they are very evident. 


(f) After the lapse of about two weeks, the haemoglobin percentage falls 
to about sixty, and from this period to the last week or two of 
the illness, it fluctuates around this figure. 


(g) Tt is apparent that there is no destruction of erythrocytes or hapmo- 
globinaemia in the circulating blood. 


(h) The types and numbers of leucocytes present show a definite indi- 
cation of o * shift to the left *. 


(i) The changes are progressive and towards the termination of the 
disease there is a qudden and marked fall in tho haemoglobin 
percentage (20—30 per cent), while pathological changes in the 
erythrocytes become apparent {nermoblasts, polychromacia, 
punctate basephilia, potkilocytesis, Howell-Jolly  bodies)—an 
unfailing indication of rapidly approaching dissolution. The red 
hlood cell count falls to about two million per crm. 


Tn some few cases showing such a syndrome, cases in which repeated and 
unavailing search has been made for profozoon parasites in the blond and in 
which a negative diagnosis of * tick fever” has been made, the sudden appear- 
anee of P, giisent in very scanty distribution is startling. It is this fact that 
hag led the writer to devote particular study to this disease, In such cases, 
one may have to search a very large number of fields (50—100) before their 
presence can be detected, and, when present, they usually occur singly or in 
paira. Tt is noteworthy that the occasional appearance of the parasite in the 
blood seems to bear no relationship to the severity of the symptome or the sharp 
paroxysmal elevations of temperature. In fact it would appear that P. gibsont 
is certainly absent from the blood daring these phases, only making its appear- 
ance on alleviation of the fever. 
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Tn the majority of cases, P. othzoni has never been detected in the Hood 
thraighout the course of the illness, even in the terminal stages when profound 
anaemic changes are present. 


The post morlem picture is typical and easily summarised : changes mainly 
affect the spleen and liver. In acute cases of a short duration of illness, the 
spleen is markedly enlarged, increased wp to ten times the normal weight, dark 
red in colour or even chotolate, the follicles enlarged and prominent, In one 
east, the spleen was grossly enlarged, filling the abdominal cavity, intensely 
haemorrhagic in appearance and several haemorrhagic infarcts were promi- 
nent, The spleen in these eases is softer in texture and somewhat difluent. 
Th more protracted cases it is firmer in texture, somewhat ‘ fibroid" occnsion- 
ally, with less prominent follicles. ‘The liver is similarly grossly enlarged : in 
one case, 16°64 per cent of the body weight. (The percentage weight of the 
liver to the body weight in health is 3 per cent. Sisson.). The organ appears 
finely cirrhotic, darker or slaty in colour, the urface granular and studded 
with petechiae and frequently bile-atained., 

The blood is thin and watery. 

The systemic lymph glands are swollen and haemorrhagic. 

The heart muscle usually shows an acute interstitial myocarditis, 

The mucous membrane of the pastro-intestinal tract is covered with a 
sticky mucuous deposit. Petechiae are frequently prominent and occasionally 
discrete areas of ulceration. The duodenum in its first port is deeply stained 
with bile and occasionally the pylorus, 

Tn dente cases, the red bone marrow is hyporacmie and increased in amount 


at the expense of the fatty marrow. In more chronic cases, this change is not 
60 evident. 


Histopathologicol changes have been centred on the spleen, liver and 
hone mirreny, 


SPLEEN 


The follicular lymphoidal cella are increased in number and mitosis is 
evident, especially in peripheral cells where these seem te be undergoing a 
transformation into larger cells {polyblast, tramsitional Plasma cells, and 
macrophages) with a clear cytoplasm and imegular nucleus—a type of cell 
which is prominent in the red pulp. [tis possible that these cellaare in actua- 
lity cells which have originated from the red pulp and are not derived from the 
peripheral cells of the follicle, which they would then appear to infiltrate. The 
inconspicuous and shrunken appearance of the follicles in chronic cases would 
stem to support the idea and it appears probable that in an advancing infestion 
the red pulp of the spleen, actively mitotic as are its component cells, gradually 
infiltrates and replaces the white pulp, 

The most characteristic changes are in the red pulp. There is a very 
definite hyperplasia of the cella of this tissue, with prominence of tho cords of 
Billroth. Coincident with the marked hyperplastic changes, degenerative 
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changes are noted. While mitosis and marked proliferation of the cells is 
present, karryorhexis is evident in similar cells, the cytoplasm of which stains 
faintly and appears asa mere rim arcund the disintegrating nuclene. 


The majority of the cells present have clear, round neclei, in which the 
chromatin particles radiate from a central mass of noclear chromatin. ‘These 
calls present themselves as typical reticular cells and similar cells are found 
lining the spleen sinusoids. The second type af cell of numerical importance 
is smaller than the foregoing. The nucleus is compact, deeply basophilic with 
no internal structure, ‘These are transitional lymphocytes and haomocytoblasts 
(polyblasta). Interspersed with these are nucleated red blood celle in conai- 
erable nurnbers. The venous sinuses art distended and the lining (littoral) 
colle of the reticulo-endetheliam show distinct mitosis. Many of the hyper- 
plastic (macrophage) cells of the pulp contain blood pigment. A more import- 
ant observation is that peculiar granules, staining intensely with Heidenhain's 
iron haematoxylin, are found inside the cytoplasm of the polyblasts and reti- 
eulereells, These crannies are regular in size and appearin small well-cefined 
clnsters. The noclevs of the cells in which they appear is distinct and free 
from any degeneration. Similar forms, in larger clumps, may be found. in 
extracellular situations, ag well ag within the cytoplaam of the cells mentioned. 
These forma stain indeterminotely by the Romanowsky stains and judging by 
a comparison of Heidenhain's stain on sections cf the same tase, if appears 
that only « few of the bodies can be stained by this method. Pappenheim's 
vtain gives nesative results. ‘The changes of importance in the spleen. may, 
therefire, be summed up under three heads, intense and extensive cellular 
hyperplasia, with the development of polyblasts and macrophages, hacmate- 
poiesis, and the appearance of peculiar, structureless inclusion bodies of small 
size, both within and without the proliferating cells. 


Livin 


The changes in the liver are associated with an intense congestion. The 
predominant feature is a reaction of the retionlo-endothelia! cells Nning the 
sinuscids and the presence of blood pigment in these cells (cells of Kupffer) 
which appent larger than normal. Neecrusis and fatty degencration is patchy 
throughout the lobules and the appearance of an intense cellular infiltration 
throughout, in some eases, suggests profound toxic excitation of the suh- 
stance of the organ. 


THE ROWE MARROW 


The hone marrow shows changes similar to those deseribed in the red 
pulp of the spleen, with an erythropoiesis of an exaggerated degree. * Inclu- 
sion belies * are moch more prominent than in the spleen and they are also 
found in the haemocytoblasts. 
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EXPERIMENTAL 


A preliminary stody of ' Lahore Canine Fever" revealed the essential 
lesions in the reticalo-endothelial system, notably spleen and hone Inirrow, 
with an active erythropoiesis in these tissues. Tt has been mentioned that, in 
a amall minority of cases, P. giteont euddenly made its appearance in the peri- 
Pheral blood, and in a transient fashion, frequently towards the termination of 
the disease, As such casts wore maintained in tick-freo dog kennels, it was 
unjustifiable to assume an intercurrent infection as an explanation of the pheno- 
menon. Moreover, a4 the symptomatology and haemarytology of these cases 
whith had, perforce, to he acknowledged true giksoni infections ran ® course 
parallel to true ‘Lahore Canine Fever’ in whieh no parasites could be deter- 
mined, aatd 18 the essential pathology was similar, a suspicion led to the posaibi- 
lity that ° Lahore Canine Fever ‘is, in actuality’ tick fever” dueto P. gibsoni. 

Tt became necessary, therefora, to study the syndrome and pathology of 
dugs artificially infected with P. gifvoni, 

The chief diffieulty lay in obtaining suitable experimental animals. The 
reaction of the adult pariah dogs obtained from Lahore city, when inoculated 
with P. gibsons, ie erratic. In a few cages, the inoculation of blood containing 
P. gibseni resulted ina P. canis infection. The souree of the P, giksant blood 
nsedl in the transmission experiments was a European owned doz which never, 
at any time, daring observations over seven months, showed any P_ canis in ite 
blood. As P, cans is always easily demonstrable when present, the a55 Np 
tion is Valid that this parasite wis not introduced acciclentally lute the experi: 
mental dogs along with the P. gifeoni. ‘The only explanation that seems to 
offer a olution is that the experimental dogs were naturally, if Intently, infect- 
ed with 2, coni# and that the introduction of PF, gibzoni flared up the infection. 
A considerable number of dogs ontirely failed to react to the infection, Tt muast 
he mentioned that experimental dogs were observed for two weeles prior to 
inoculation and were maintained in positively tick-free kennels, 


It quickly became evident that, if any progress were to be made with the 
investigation in hand, experiments would require to be conducted on puppies 
that hal been reared in tick-free kennels. Tt was considered nevesary, im 
view of the racial immunity factor, to use dogs of o pure imported strain, but 
ag this proved an obstacle, the pups used for experiment were from pariah 
hitches and cross-bred dogs, in one case, a pure brad dog. By this method, 
it was possible to secure several litters from which the best pups wera selected 
and sixteen puppies were put to experiment. 


These were all artificially infected in course of time. The majority were 
used in experimental treatment but seven remained untreated for atudy of the 
natural disease, 


Puppies Nos. 3 and 4 were subentancously inoculated with 25 oc. 
virulent blood and failed to react over a period of observation of two months, 
Puppy No. 13 was inoenlated on 25th June 1995 with virulent blood and failed 
to react. One month later it was inoculated with 5 ec. spleen emulsion in 


F 
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normal saline from puppy No. 4, an acute experimental case (Chart No. 1), 
which had been subjected to experimental treatment with &. U. P. 30, 
Ne reaction occurred to the second inoculation but on 11th August 
1935, the pictors of om early commencing secondary anaemia was obtained 
ih bloed film examination. The puppy was then destroyed by electrocu- 
tion. No parasites had been observed in its peripheral blood. The weight 
of this puppy was 92°5 Ib. and ot past morfer the spleen weighed six ounces 
(i.¢., 1°66 per cent of the body weight). According to Sisson, the weight of 
the spleen in a normal sized dog—it is presumed that this is about 
20 lb—is 14 to 2 oz. Accepting the lower figure 1} oz. the normal percentage 
of the spleen to the body weight is, therefore, in the region of 0°47 per cent. 
The spleen of puppy No. 14 (Chart No. 5) was, therefore, according to these 
figures, increased in weight by three and a half times the normal. 


The liver weighed 1 |b. 12 oz., ie. 7°6 per cent of the body weight. Tt is 
stated that, in health, the liver of the dog weighs approximately 3 per cent of 
the body weight. 


Tt will be seen then that, in spite of the failure to react to the inoculation of 
virnlent blood, there was a terminal secondary anaemia, co-ordinated with a 
decided splenic and hepatic enlargement. The important observation is 
that, in microscopic examination, the cellular reaction of the spleen and 
liver was similar to that excountered in‘ Lahore Canine Fever", although 
not so pronounced in degrec, 


Puppy No. 15 (Chart 6) was a somewhat similar case, Tt wes inocu- 
lated on 30th July 1935 with $6.0, of spleen emulsion in normal saline 
from Poppy Ne. 12 (Chart 4), and observation’ were continued over 
aeventy-cne cays. The temperatare remained practionlly normal over 
the first month ond no parasites were observed in daily oxamination, mor were 
there any patholigical alterations in the blood. The temperatare over the 
second month ran only ono to two desrees, higher than in the previous month, 
and on the forty-fifth day was 103. On the forty-ninth day, decided 
anaemic changes commenced to slow in the blood and these were strongly 
progressive. /, gibsoni, in very scanty numbers, averaging one to two pur 
field, made its appearance on the aixty-fifth day, and was present in equally 
scanty numbers until the seventy-firat day, when the pappy died. 


The weight of thia dog was 21} 1b. At post mortem, the spleen weighed 
eleven ounces, t4., the percentage weight of the spleen was 3°2 per cent of the 
body weight, or more than seven times the normal. The liver weighed 1 Ih. 
4cx. or §'3 per cent of the body weight, ic, nearly twice the normal weight. 
The spleen in this cage was livid in colour, the pulp was soft in consistence and 
haemorrhagic infarcts were noted, The liver was fatty ancl distinct acute 
interstitial myocarditis was present, with areas of patchy necrosis of the mus- 

-eular fileres, Histopathological lesions similar to those of ‘ Lahore Canine 
Fever * were found in the spleen and bone marrow. The liver was not affeated 
to euch o marked degres, 
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Poppy No. 16 was subentancously inoculated on Ist August 1925 with 
Sc. ¢. of a normal saline suspension of spleen and bone marrow from Puppy 
No. 11, which showed numerous, if periodic, P. gitseni in its blood during 
life, This case was observed for eighty-six days. On the thirteenth day, 
the normal incubation period of a P. gidson? infection, there was a mild up- 
ward trend to a slightly highor temperature level and in the first half of the 
apcond month, the tempernture fluctuated between M3—1M°F., with ?. 
giizont absent, Anaemie changes eet in abtut this period and continued pro- 
gresatvely until the end, when the haemoglobin percentage had fallen to thirty 
per cent and a pross haemocytological picture was present, On the seventy- 
aixth day, until death on the ¢ight-sixth, FP. gidsont was evident although some 
what scantily, Abt post mortem the liver and spleen were enlarged (unfortu- 
nately these organs were not weighed) and the bone marrow noted as being 
mirkedly hyperaemic. Acute interstitial myocarditis was noted. The apleen 
waa markedly difivent, Tho histopathological changes affecting the spleen, 
bone marrow and liver were those described in‘ Lahore Canine Fever '. 


No particular disease syndrome was noted in Puppies Nos. 16, 15, and 1 
eave towards the end when debility accompanied the profound secondary 
Anaemia, 


The case of Puppy No. 10 (Chart 4) was, however, of a different category 
and here there was a marked syndrome corresponding very closely to that of an 
authentic‘ Lahore Canine Fever". The temperature reaction was not so 
pronounced, but the symptomatology was identical. Puppy No. 10 was in- 
oculated suleutanecualy with de, ¢, of citrated blood containing P. gitaont and 
observations wer: extended over fifty-two days when death occurred. There 
was 6 slicht rise of temperature on the twelfth day after inoculation, becoming 
very definite on the twentieth day. From the twenty-firat. day to the twenty- 
fourth, P. giizent was found in nmbers in the blood, amd net again daring 
the course of the illness, Secondary anaemia was noted on the thirty-second 
day with 70 per cent haemoglobin which dropped steadily to $0 per cent four 
days before death, 


The pont avorteat ond histopathological examinations were similar to those 
geen in Poppy No. 16 (Chart 7). 

Puppies Nos. 6 and 7 which were selected for experimental treatment, are 
farther examples of cases, which showed febrile reactions with slowly develop- 
ing and progressive secondary anacmin with erratic and scanty presence of P. 
giatont in the blood during these developments. The charts of these two dogs 
prior to treatment are given to illustrate the point (Charts 1 and 2). Puppy 
No. O was inoculated on tth February kM with 2c.c. virulent blood. Eighteen 
days after inoculation, the temperature rose throe degrees and slowly absted 
to normal on the thirty-first day, when, after repeated examinations, only one 
#. giizonit could be seen in the blood films examined. The haemoglobin per- 
centage had, at this dike, fallen te 70, At this slage, sseondary anemia wad 
evident, The parasite did not reappear until the forty-fourth day, whon it was 
very scanty. The following two days it wos definitely sheent. On the 
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forty-seventh day it was numerous, after which it disappeared until the eighty- 
ninth day. On the fiftieth day the haemoglobin percentage was 50. Treat- 
ment with 8. U.P. 30 waa commenced on the fifty-sixth day and thus removed 
the case from the field of comparative clinical consideration. 


Puppy No. 7 (Chart 2) was inoculated suboutancously with 1 ec. viralent 
blasd on 26th March [i and treatment with tryparsamide Was commenced on 
the 21st May 1934, A febrile reaction commenced early in this case, a typical 
‘swinging fover very similar to that seen in a clinical case of * Lahore Canine 
Fever’, if somewhat Jess marked. Pathological cells appeared in the blood 
(histiocytes and bi- and tri-lobed leweoeytes} on the twenty-fifth day, 
when the haemoglobin percentage was 80. JP. gibeent was found scantily on 
the thirty-first day and remained till the thirty-fourth day. [t did not reappear 
till the forty-fourth day and in the interval profound secondary anaemia was 
evident with a haemoglobin percentage of 40, Parasites remained present, in 
very small numbers from the forty-fourth day until the commencement of 
treatment. 


Although these exptriments were complicated by the presence of a certain 


quantity of parinh blood (i.e., immune blood) in the experimental puppies, yet” 


it will be seen from them that important facts can be deduced in relation to 
those known concerning ‘Lahore Canine Fever’ and these show the cloae analogy 
between the two diseases. Clinically, both are characterised by a * awinging * 
fyrexia. Periodically there is an abatement of fever, when the temporature 
may drop to within a normal range, aucceeded, naually abruptly, by a sharp 
upward rise, Tn the experimental dogs, this apward trond coincided with the 
appearance of P, gitsond in the cirenlating blood. (Seo charts). In Puppy 
No. 10, it will be seen, however, that the appearance of the piroplasm coincides 
with the rernission of fever, In certain authentic cases of “Lahore Canine 
Fover* which had, owing to the sudden appearance of FP, gibsoni, towards the 
terminal phase of the disease, to be necepted as originally true P. gibeont infec 
tions, a Aimilar feature waa noted. A most important observation arising from 
the clinieal examination both of cases of ‘ Lahore Canine Fever" and artifi- 
chally induced 2. giisont infection is that, within three to four weeks there is 
evidence in the circulating blood of commencing derangement of the haemo- 
poietic system, especially the reticulo-endothelinm of the spleen. This is 
evidenced by the appearance of histioevtes ; and slightly later, by a type of 
leieceytesis in which the leneoertes are bie or tri-lobed (shift to the left). 
Tho origin of this phase may be argued from the post mortem examinations. 
Tt probably depends on an invasion cf the leneoblastic tissvea on the part of 
the erythroblastic in the medullary centres, an invasion probably accompanied 
by some degree of toxie change, 

The clinienl history of Poppy No. 13 enhances the analory. Tis cose 
resombled an authentic case of © Lahore Canine Fever" in every detail, even 
to the complete absence of PF. gibsoni in the cireulating blood during the disease 
ayndrome. The case of Puppy No. 14 was only slightly different. The dis- 
ease syndrome was similar to‘ Lahore Canine Fover ', but P. gihsoni made its 
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appearance in the last few days of illness, This case correaponds very closely 
with those copes just mentioned in which, after weeksof negative blood exami- 
nation, a caseis scoepted as authentic’ Lahore Canine Tever'—a dingnosia 
only to be confounded by the sdden appearance of the parasite a day or two 
bafore death, 


Sufficient hat been said, therefore, to prove that from the cliniesl stand- 
point, there iz a very etrong analogy between the two clisenses, 


Tt is on pot morfem and histopathologieal examination that the enapicion 
hecomes evident. Hoth diseases possess the following features in common: 
profound secondary nnaemia, marked enlargement of the spleen and liver, 
hyperaemia of the bone marrow and increase of the red at the expense of the 
White manow. The heart muscle lesions common to both diseases have boon 
commented upon. The histepathological features of the spleen, liver and bone 
marrow have heen described in some detail and the only differences between o 
ense of experimental P. gigent mfection anda case of authentic * Lahore 
Canine Fever’ are differences of degree and not of kind. 


The most important obeervation, however, is that in “Lahore Canine 
Fever’, no tree ring forme of P. gideent can be seen in sections of the blood- 
forming tigsnes, even in Giemsn and Leishman stained preparations. This 
would appear to vitinte the analogy, but it can be definitely stated that, simi- 
larly, no ring forms can be found in the section preparations of FP. giheeni 
Infected clogs, 


This may be due to a fault in technique but was guanted against by simal- 
taneous staining of sections of the seleen of a bovine which had died from acute 
Fabesia infection, The ring forms of this parasite were easily demonstrable 
by Leishman and Giemsa methods of staining. Tf, therefore, P. giiaoni was 
present in the tissues examined and was overlooked, the presumption is that it 
must have been in extraordinarily scanty numbers. Tf sich was the ease, it ia 
a striking fact in view of the marked cellular hyperplasia and retieudo-endothe- 
lial response, eventoating firally in o reversion to embryonal erythropoiesia 
af this tissue. 


The presence of peculiar inclosion like bodies, both in the littoral cella 
and the proliferating trie reticular cells of the red pulp of the apleen as well as 
in the cells of the red bone marrow, have been noted in ‘ Lahore Canine Fever’, 
amd equally in artificially produced P. giteont infection, When the Iisto- 
pathology of‘ Lahore Canine Fever’ was first studied it was considered pro- 
bable that ese were the producta of nuclear demeneration. More extensive 
study showed that, although these bodies did occur in cells which showed some 
evidence of degeneration, they were more frequent in perfectly healthy cells in 
which the nucleus and its membrane were intact. And, furthermore, aggrega- 
tiona of these belies could be found in extracellular spaces, in some eases in 
greater numbers than within the cells. It was decided, therefore, to determino, 
whether these bodies possessed any specificity for the two fevers under atudy. 
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A dog waa, acoordingly, insoulnted with a pure strain of 7. evtasi and deatroy- 
ed at the point of death, after showing o syndrome typical of the infestion. 
The lesions of this disense affect chiefly the haematopoietic tissues, liver, spleen 
and bone marrow, and are consequent on a rapid destruction of erythrocytes in 
the cirenlating blood, with a profound secondary anaemia not clinically unlike 
that seen ina pure P. gihaond infection. The spleen and liver were markedly 
enlarged and the bone marrow hyperaemic. Sections of these tissues, stained 
by Heidenhoin failed to show any of the bodies desoribed. Similarly, tissues 
of the hill bull which had succumbed to a Baberia infection were examined with 
nigative results. It appears, therefore, that these bodies are specific for 
"Lahore Canine Fever’ ond artificially produced J. gifsont infection, and as 
ring forms of P. giisont are eo frequently absent, or at least not found, in such 
infections, one is led to question whother these bodies do not represent a phase 
in the development of the life-cycle of P. gilsont. When the infrequency, or 
eomplete absence of parasites from the circulating blood is considered in rela- 
tion to the development of a type of anaemia indicating early involvement of 
the haemopoietic tissues, it appears o natoral assumption that P. gibsont is 
essentially a parasite of the reticulo-endothelium of the haematopoietic tissues. 
The appearance, of P, gibsond in the circulating Mood would, in these circams- 
tances, be regarded as fortuitous, This is an aspect of the problem, however, 
which further protoxoological atudiy alone ena decide, Suffice to nny that in 
Puppy Mo. 15 which was inceulated with emulsion prepared from spleen of 
Puppy No. 12 in which ring forms of P. gibvent could not be found and these 
bodies were numerons, a typical infection reanlted, in which P. gilsont wos 
found. 
Thsevesion 


The literature on ‘tick fever’ due to P, gibzoni is small, little work has 
been done on the pathology and practically none on the histopathology of the 
disease. Tn spite of this, it is difficult to explain the confusion which has existed 
in the correct interpretation of w disease possessing the syndrome of * Lahove 
Canine Fever,’ This is a disease showing striking evidence of haematopoietic 
involvement, similar to that encountered in an authentic ense of * tick fever’ 
and yet there has been, on the part of previous investigators, a reluctance to 
classify this disease as ‘ tick fever” due to P. gibsoni, 

There appear several rearons for this, Sufficient attention has not been 
paid to the fact that, in true ‘tick fever’ the presence of P. idsont in the cir- 
culating blood is extremely erratic, It may be found only once or twice during 
an extended attack of disense, or net at all. In Patton's [1910] original note 
on the evbject, he drew attention to the periodicity of the infection present in 
the erythrocytes and Symens [1026-27] in the protocols of his excellent publica- 
tion, clearly indicated the infrequency of parasites in the natural disense. 

Tt appeara to have been assumed that, beenuse in the allied infection due to 
P: canis, in whieh the blood always contains parasites in increasing numbers 
throughout the course of the dicenas, the same observation met Le true cf a 
P. gibsont infection, 
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These two infections, though clinically somewhat comparable, run an 
entirely different course in haemocytological observations, although patholo 
gically comparable in the end result. Toa P. canis infection there isan early 
invasion, anisocytosis and destruction of the erythrocytes. The scrum is ting- 
ec, sometimes deeply, with haemoglobin liberated from tho breaking down of 
erythrocytes and there is an increase of the corpuscalar sedimentation mite, 


Ina P. mibsont infection, there may be an early and teancient invasicn of 
the erythrocytes. There is, however, no anisocytosis and destruction of the 
erythrocytes in the circulating blood, and no evidence of libemted haemoglobin 
in the serum. (Those observations are enhanced by the fact that in a P. 
cania infection, haemoglobinuria is 4 characteristic symptom, whereas, in o 
P. giftont infection, this symptom is never noted.) 


At the same time, there is an inerensed fragility of the erythrocytes in a 
P. canis, which is absent in oP, gibsont infection, 


Tt has already been noted that in an experimentally produced PF. gihsoni 
infection, the histiocytes of spleen origin {reticulo-ondlothelial) carly make 
ther appearance. Ina trae P. conta infection, thera ia no such evidence of an 
early invelyoment of the reticulc-endothelial system. Aunemic changes occar 
during the Intter phase of the infection and are obviously prompted by ihe 
stimulus provided by the erythrocyte destatction ond loss. [bt is believed, 
from these observations, that /. giisont is essentially a parasite of the reticulo- 
endotheliom, unlike P. canis which appears primarily as a parasite of the 
erythrocytes, 


Cm this basis, apart from the experimental pathological evidence which 
has been produced, it is possible to explain the infrequency of P. qihsont in 
the cireglating blood and even its total absence during the couree of the disease, 
And it is then possible to understand] the reluctance to accept ' Lahore 
Canine Fever" as o PF. gifsont infection. 


In adedition to thia consideration, previous workera have been impressed 
by the dysenteric symptoms, accompanied by rapid wasting, which are put 
infrequent. Tt is, apparently, these symptoms which have prompted several 
workers to consider the disease ‘Conine Enteric Fever '. 

Oamand FKodman and Cooper (unpublished work) noted intestinal 
niceration 29 one of the prominent lesions in their inyesticutions, smd ib was 
from stich eases that they obtain the Saline attains mentioned cariher in 
this nete, Symons [1920] and Clive Webb [1906] havo dtawn sttention, 
however, to the frequency with which dysontery and intestinal ulceration 
complicate the syndrome of an authentic P. gitvont infection. [tis certain that 
a few dogs normally harbour Salmanelie strains and it is possible that under 
the stress of debility induced by the primary protoscan infection, these ora- 
niams, potentially Intent, assume a pathogenic role. Against this possibility, 
however, must be mentioned the fact thot such eases fail to give a positive 
Widal test against the Salmonella straing igolated. 
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Lastly, it is believed that much of the refusal to consider the possibility 

‘ Lahore Canine Fever’ as being in reality a P. gibtent infection, has origi- 
aes in the widespread belief that Novarsenobillon and similar drugs have a 
apecific curative effect in P. giisont infections, While a very few cases of 
*Lahere Canine Fover" have been suecessfully treated with Tryporsarnide 
and Nevarsenohillon, the great majority of cases have failed to respond to 
treatment. The writer condocted o sertes of experiments on the treatment of 
experimentally produced P. gifsoat infection in dogs. The results will shortly 
be published, but at this juncture it may he stated that 10 drag was found that 
eould be sail to have any curative or specific effect in this infection. 


In view of the experimeatel evidence, supported by these observations, 
it is believed that* Lahore Canine Fover,’ which finds its counterpart in‘ Canine 
Enteric Fever’ amd‘ Canine ‘fyphus Fever’ is, in actunlity, * Tick Fever *, 
associated with JP. qiftsent infection. 


SUMMARY AND COMCLUSDONS 


1. * Lahore Cunine Fever’ is one of the moet important causes of death of 
dogs in Lahore and evidence is adduced to show that it is the same disease as 
has been investigated by workers in other parts of Tndia and designated various- 
ly * Canine 'Typlis Fover* aad ‘ Canine Enteric Fever’, 


t, The disease ocours during the tick seasons, but has not been accepted 
as‘ tick fever ', through general inability to demonstrate the causal parasite in 
the blood of infected dogs, combined with the general refractorin.¢a to treat- 
ment with arsenteal preparations. 


* 


$. ‘Tho latter napect of the disease will be dealt with ina Inter article. 


4. An account ia given of the clinteal features and pathology of * Lahore 
Canine Fever’ with a comparison of exporimentally produced disense of P. 
gifsont origin. 

§, The proof that * Lahore Canine Fever’ la‘ tick fever’ is hazed on the 
following observations :— 


(a) 2. giieont is occasionally, with difficulty, demonstrated in the blood 
nt some stage of the illness, frequently just before cloath. 


(fh) The clinical syndrome of an authentic experimentally- produced 
FP. giiaont infection a in every detail with that of 
‘Lahore Canine Fever" 


(ch) In both diseases the riytelogheal changes ocourrmg in the blood 
cells and the method of production of seeondary anaemia are 
parallel. 


id) The histo-pathological changes in the reticulo-endothelial system, 
especially in the spleen, reveol important findings which estah- 
lish the relationship of ‘ Lahore Canine Fever" to * tick fever’. 
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STUDIES ON THE GASTEROSTOMATOUS PARASITES 
OF INDIAN FOOD-FISHES 


aY 
HAR DAYAL SRIVASTAVA, D.8c. 
Aelminthologiat (On special aurhy), 
imperial Fetertnary Research Inafituie, Mukteswar-Kumaun 
* 
(Reeciver) for publication an Sth March 1923) 


(With ton bog Lf pieprey 





Te earliest work on the Gasterostomatous trematodes ia by Rudolph 
[1819], whe described Monost. cructhulum and Monost. galeatiem. The generic 
names Aucephalues and Gusterostomum were proposed by Boor [1827] and 
Siebold [1848] respectively, In 1983, Ziegler pointed out the identity of the 
two genera and on grounds of priority retained the genus Bucephelus, | Brawn 
[1863] created the family Gasterostomidae but as Gasterosomum is eynony- 
mews with Bucephalus, the family name Gasterostomidas lapses into synonymy 
of Bucephalidae Poche, 1907, The original genus was divided by Diesing 
[1855] into two genera, Bucephates anc Mhipideceyle, afact which has been 
overlooked by severa) subsequent workers, In 105, Odliner created o new 
genus Jraserkynchus for species with a rhynchus and maintained the genus 
Gaaterastomun for forms with an anterior sucker. Nine years later Nicoll [1014} 
stuched the group in detail and divided the family Bucephalidae into two 
subfamilies, Prosorlynchinae for the genus Proserhgynchus and Bucephalinoe for 
the genera Bucephalus, Bucephelopsia and Rivpidocetyle, Oxaki (1924, and 
1928] followed Niooll's classification and added three new genera, Gofonivs, 
Nennoenleron and Dolickoenteron. Tssaitachikow [1928] proposed the genus 
Sigabinela for Prosorkynchus aculenius Odbner, 1905, Tn 1931, Pigulewaky 
described o new genus Mordeilioria elongata, and created a new tribe (folonia, 
but the classification proposed by this author does not appear to be based on 
aound grounds, ‘The following year Eckmoann [1992] published a critical study 
of the group and, in the light of the anterior adhesive structure of Rhipidaco- 
fyle beculim which pocsesses both a sucker and a structure homologous to a 
rhynchus, pointed out the untennbility of the subfamilies Pocephalinas and 
Prosorhynchinae, which were based on the presence of a sucker or rhynchus, 
She regarded @otoniue and Nannoenteros 3 synonvma of Proserlanehes and 
fhipidecotyls respectively. Manter [1004] considered Sbrichinella oa a 
synonym of Prosoriynckus. Yarnaguti [1934] maintained the genus Gotonius 
in spite of Eckmann’s opinion, 
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The occurrence of Gaaterostomatous trematodes in Indian hosts was re- 
corded by the author in 1034, 1035 and 1937. In this paper are describod 
eaveral new parasites found in Indian food-fishes, both fresh-water and 
marine. 


Order—Gasterostomata Odhner, 1905. 
Family—Bucephalidas Poche, 107, 
Genus—frorrnages Baer, 1827, 
AvORPHALGS INDICUS, M. SP. 
Host—Mecrones seenphala Dav. 
Habitat—Intestine. 
Loeatity—Allahabad. 


Tt isa fairly common parasite in the gut of Macrones seenghala found in the 
rivera Ganges and Jamoa at Allahabad, ‘The infestation, though never heavy, 
ie nearly fifty per cont during winter months. In tho living condition, tha 
parasite is light brown in colour and docs not appear to have any marked 
power of contraction and expansion, The body ia elongated and somewhat 
oy lindrical with broadly rounded ends, It is studded with minute backwardly 
directed spines which ore more closely set in the anterior half of body and 
become sparae towards the hinder end. The parasite in permanent mount 
measures 1*4—3'2* in length and 023-068 in maximum breadth which 
occurs across the leve! of the pharynx, ‘The anterior sucker, measuring 0° 16 
—0r a6 x OF l4— Or 24 in size, bos a crown of six well-leveloped and highly 
contractile tentacles of 0°-095—0'1l = 0'088-0'(40 size, The tentacles 
have a brood toongular base and o littl further removed, about 0 03 —0° 04, 
from the anterior tip, possess two fairly well-developed lateral proocesaes, 
Oo O8—0° 038 % O01 in size, situated on either side, 


The pharynx is 0 circular, muscular structure of O08 — 0° 14 in dinmeter 
situated in the medion line at about the jonection of the middle and posterior 
third of body length. The mouth lies in a small depression on the ventral body 
eurfacs, The pharyox opens posteriorly into a bottle-shaped oesophagus 
of O06-0-18 in length, The intestine i o simple ovoid soc measuring 
0-24-04 3 O12-0°2 in size and extending forwards from the pharynx 
to the anterior level of the ovary. 


The two testes are of lightly varying size ond shape. They are situated 
ene behind the other on the left side of the body usually in tho first two 
thirds of the posterior third of body length. The anterior testis, mensuring 
0 14d—0' 32% 0° 12-0" 32 in size, is separated from the posterior testis of O° 12 
—0° 38x 0° 12—0-28 in size by the initial part of the uterus and the vitalline 
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duct of the right side, ‘The cirrus aac is on elongated, oval structure, measur- 
ing 0° 3—0°5 x 000-02 in size, and extending anteriorly almost to the level 
of the anterior limit of the posterior testis, Tt encloses a emall, ovotd yesicula, 
seminalis, O'ob—O'l4 x O'04—0-12, a spindle-shaped pare prostatica of 
O° 16—0-36 ~ O° 4—O° | in size, surrounded by prostate glands and a narrow 
ductus ejagulatorias of 0: 06—0+ 14 in length, ‘The ductus ejaculatorius has a 
cuticular lining and opens into a roughly triangular genital sinus, at the baso of 
a tongue-like protuberance known as génital tongue, cone or ‘ Gesehlech- 
tazapfen". The genital sinus is surrounded by numerous gland cells which 
open into it and secrete the wall of the spermatophore, The genital pore lics 
subterminally on the ventral surface a little in front of the hinder end, 


The spherical ovary of 0-1-0-26 in diamoter lies at the junction of the 
steond and posterior thirds of body length close in front of the anterior testis. 
It is separated from the latter by the eompact shell gland complex and the 
vitelline duet of the left side. The shell gland complex lies between the 
left. body wall, ovary and the anterior testis. A small Laurer's canal is given 
off from the oviduet just before the latter receives the common vitelline duct, 
The vitellina glands aro composed of small, pear-shaped or oval follicles 
arranged roughly in pairs along each side of the body. They extend longi- 
tudinally from the anterior margin of the ovary to the first third of body 
length, In contracted specimens the vitelline follicles become aggregated into 
amass. ‘The initial part of the uterus runs backwards and passing between the 
two testes crosses over to the opposite side and continues anteriorly into an 
irregular coil up to the first sixth of body length and then turns backwards to 
open inte the gonital sinus. The whole of the uterus és fall of light yellow eggs 
of 0-023—0-027 x 0-014 in size, The eggs are oval in shape ond have a 
small knob at one end. 


The straight, tubular, excretory bladder extends from o little in front of 
the anterior limits of the vitellarin to the excretory pore which is situated clos 
to the genital opening. 


The genus Bucephalus was created by Baer in 1827 with &. polymorphs 
as the type species. Though several species have been deseribed under this 
genus, Eelunann [1932] after a carafal study accepts only five species aa valid, 
B. pohpnerphos Baer, 1827, B, gergon Linton, 1905, B. sp. Linton, 1010, 2, 
coraagia MacCallum, 1917, and 8. eleqens Woodiead, 1950. Sines the publica- 
tion of Eekmann's papor five more species have been added—, uranoscopt 
Yamaguti, 1984, B. mylili Cole, 1955, 8. tridenfaceleria, 8, aoria and 2B, 
jagennathai Verma, 1936. Tn all, nine species of the genus are known, besicles 
4. mytili which is deseribed from larval form. 


In ita number of tentacles the new species, 7. indicus, resembles 8, 
jogennathad, butit differs from the latter in most of ita charactors, euch as, 
shape of beady, shapeand character of tentacles, extent of cirrus sao, vitellarin 
and uterus and the topography of the gonads, besides differences in meagure- 
ments, In the natura of ita tentacles, topography of gonads, extent of 
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vilellaria and the shape of excretory bladder, 8. indicus resembles slightly B. 
fridentocelaria, but it differs from the latter in the number of tentacles, antorior 
extent of cirrus soc and vitellaria, shape of anterior sucker and the difference 
in the size of the various organs, 


BuGEPHALUS GANGETICUS, NX. 5f, 


Host—Mocrones ecenghala Day. 
Habitat—Intestine. 
Locality—Allahabad, 


Only two specimens, ooo immature, of this parasite wore collected fram 
the gut of one ont of about four dozens of specimens of the host exnmined. 
In tho living condition the parasite is of light brown colour and exhibits con- 
siderable power of contraction and expansion. The elongated and nearly 
uniformly broad body is covered with minute, backwardly directed spine: and 
mensures 1:70 in length and 0-38 in breadth, ‘The anterior sucker has a 
diameter of 0-2 and is placed a little subterminally on the ventral body urface, 
Tt has n dorsal crown of four cylindrical and highly contractile tentacles of 
0-08 x 0-02 in sizo, Tho tentacles are studded with minute, pointed spines. 


The small, crenlar phoryns of 0-0 in diameter is situated in the median 
line at the middle of the body length. It leads posteriorly through o very 
short and narrow oceophagns inte a saccular intestine of 0-20-14 in size. 


The gonads are situated behind one another to the right of the median line 
in the posterior half of the body. The hindor testis ia situated at one sixth 
of the beady length from the posterior end and measures 0-18 % 0-14 in size, 
Tt is separated from the anterior testis, which measures 0-22 » 0-18 in size, 
bey the initial part of the uterus, The cirrus sac is an elongated, tubular 
structure measuring 0-74 % 0-14 in sizo and reaching anteriorly up to the 
hinder end of the intestine. It encloses a well-developed, ovoid vesicula 
seminalis, 0-16 % 0-1, a long, tubular, 0-4 x 0-1, pars prostation surrounded 
by prostate gland cella and a short and narrow ductus ejaculatorins of 0-1 in 
length, The ductus ejaculaterins opens into the genital sinus at the base of the 
penital tongee or cone. ‘The gonital sinus is surroanded by gland cells which 
scorate the wall of the apermatophore. Ttoapens tothe outside at the hinder 
end very close to the excretory pore. 


The ovary is pear-shaped and measures 0-16 % O+1 in size, It is situated 
in the space between the anterior third of the anterior testis, posterior half of 
the intestine and the right body wall. The shell gland complex lies between 
the two testes and the right body wall. Laurer’s canal is present. The 
vitellarin are composed of small, rounded follicles arranged longitudinally, 
on the lateral sides of body, beginning from a litth in front of the pharynx to 
the anterior fifth of body length, ‘The wherus is well developed ond contains a 
large nomber of oval oggs of 0-O15—0-023 % 0-0070—O-0005 in size, A 
small, tubular metraterm is present. 
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The exeretory bladder is along tube extending from the anterior fifth of 
body length to the hinder end where it opens close to the genital pore, 


Linton in 1910 described o tromatode as Gaaferastomum ap. from the gut 
of Splupraena barracuda which probably has a crown of four tentacles in con- 
nection with its anterior sucker. Linton's description of this parasite is ox- 
tremely meagre, The new species, 2. grngeticus, resembles the American species 
only in the number of its tentacles, in case the latter has really four tentacles, 
However, a careful study of the desoription and the figure given by Linton 
shows that the Indian spocies differs from the American form in most of its 
characters, such as, shape of body, topography of gonads, position of vitellaria, 
extent of uterns and cinms sac, besides differences in measurements. 


BUORPHALUE HANINA, ¥, P. 
Hot—Scafophagis arges Bloch, 
Habitat—Intestine, 
Locality—Puri, Bay of Bengal. 


Half a dozen specimens of this trematede were obtained from the gut of a 
marine fish éxamined at Purtin July 1935, The living porasite ia dirty brown 
in colour and the anterior half of the beady is highly mobile. The body is 
covered with very fine, backwardly directed spines which become emaller and 
fewer towards the hinder end. In permanent mounts the porasita measures 
1°$2—2°8 in longth and 0+6-—0+08 in maximum breadth which occurs across 
the middle of vitellaria, The anterior sucker measuring 0 14—0-2 % 0-12 
—O- 22 in size is on fairly muscular structure and beara on ita antero 
dorsal surface a crown of five highly contractile tentacles. They measure 
07 bE  010—0-023 in size and have a mumber of small, rose-thorn- 
shaped processes or hooks arranged raclially round their basal halves, 


Tho pharynx is a smoll, transversely oval structure of 0-038—0-0608 x 
0-4 — 0-076 in size, situated usnally in the median tine a little behind tho 
anterior halfoef the body length. Thopons posteriorky into a nanny sesopling 
gua, 0-08 long. The small, evo-like intestine lies in level with the ovary and 
ia of 0 1S—O0+2% % Ol im size. 

The two transversely oval testes lie in contact, one hebind the other, on 
the left side close behind the cephalic half of the body. The anterior testis 
is O-2—0- 92 o O-10—O0-24 in size while the posterior one measures 0-18— 
0-28 3% O-1l4—0-18 in sive. The cirrus eae lying along the left side is of (+44 — 
OT x O-12—0-2 in wise and extends forwards upto the level of the anterior 
margin of the posterior testis. Tt encloses a small, oval vesiouln scminalis, 
O-12-0-16 % 0-06-0°12, o pore prostation, 0-2 x 0-04 -0-08, surrounded 
by well-leveloped prostate glands aod a narrow ductus ejaculatorius, 
O-1—0-2 long. Theclucts ejaculatorina opens at the base of ao well-developed 
genital tongue extending into the genital sims, The latter is enrrounded by 
gland cells which seoreta the wall of the spermatophore. The genital pore lies 
anb-terminally on the ventral surface a little in front of the posterior end, 
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Fig. 3 
Rocephelus borin mn. ap. 

‘The ovary, measuring 0-14—0-22 x 0-12—(- 15 in size, lies m front of the 
anterior testis at the middle of the body length, It is separated from the 
anterior testis by a small, compact shell pland moss, A small Laurer’s canal 
ia given off from the oviduct. The vitellaria consisting of small rounded folli- 
clea arranged roughly in pairs along the lateral sides of body extend from the 
level of the ovary to the first sixth of the body length. The uterus is well 
developed and contains a very large number of yellowish-brown, oval eggs of 
O-C15—O-O10 x O-0005—0-011 in size, Anteriorly the uberns stope a little 
in fromt of the suckers, 


The exeretory bladder is a more or less straight tube extending from the 
anterior limit of the vitellaria to the hinder end, where it opens to the 
outside through the oxeretory pore. 


The new species, B. baring, differs from the hitherto known species of the 
genus in the number and character of its tentacles. In ite internal anatomy 
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the parasite resembles B. jagannather rather closely but if can be easily dis- 
tingnished from the latter by the number and character of its tentacles, besides 
differences in the measurements. 


Key to the Species of the Genus Aveepholvs Haer, 1827— 


1, Tentacles four in number i i Fi F - & 
Tentactes mars Qian four in mimber , ; . @ 
2. Testes one behind the other 2 < 7 k . & pinipelicns, mn. Ap. 
Testes ayinmetrcally Situated . 7 ‘ a - H.sp. Linton, 1010, 
. Tentecles five in wumber . : ; j 5 . 2. bering, n. ep. 
Tentacles more than five in mimber . Fi » 4 
4. Tentacles six in miomber . . : . & 
Tentochs more Qian six innumber , : : . & 
&, Tentacles with two Intern) proweaces . . &, indicus, nm, ep. 


Tentacles with n single inwardly directed p wroceed, . B Jiyannathat 
Verma, 1038, 


0. Tentacles eight tn Tan ber i, = a ; » A fridenioculariay, 
Verma, 13%, 
Tontecles eaghteen in nomler . * a ‘ . organ, Linten, 
ian. 
Tentacles seven in number 4 ‘i ‘ : « # 
7. Tentosles brinchesl wt the ends ‘ i : . & coranga Mac(al- 
lum, 1917. 
Tentacles with loternl breciches z * i » #8 
8, Tentaces with one-brantl « : < . - &, an orpius [bner, 
Tentucles with two branches =. ih 
&. (orras sic extends almost to the bane of the antorioe 
testis, Tentacles poorly developed i ‘ » elena Woodhend, 
1030, 


Cine ant does pet reach even the hinder mania of poat- 
ertor teaiis, Tentockes strongly developed ‘ . 3. wranceeopi Yorn. 
puti, Pade. 

A. eoria Verma, 1036, is not included in the Rey os its deseription is based 
on hadly preserved specimens and its validity is still uncertain. 

&, anytili Cole, 1945, is deseribed from the larval form only and hence ia 
net included in the Key. 

Genue—fucerxAnorsrs (Diesing sy Nicoll, 1914, 
RUCEPAALGPSIS NELONEA, B. SP. 

Heost—FBelone afrongyline V Hasselt. 
Hahbitat—Intestine. 
Locality—Allahabad, 


Four specimens of this tremabtede wore obtained from the inkeatine of one 
oub of a doven specimens of the hosts cxamined of Allahabad. The 
parasites are inversely pear-shaped with broadly rounded anterior end and 
a narrow pointed posterior end, The body in permanent mounta mensures 
1-68—2°5 in Jength and 0-52—1-3 in maxinum breadth aeross the level 
of the ovary. It is etudded with very minute spines, The large anterior 
sucker with o diameter of 0-3—0-4 is situated on the ventral surface at the 
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anterior end of the body. The pharynx surrounding tho mouth fs a fairly 
muscular structure measuring O-1—O+12 in diameter, It is situnted in the 
median line at the junction of the middle and posterior thirds of the body 
length. The oesophagus is a straight, narrow tube of 0-2-0-25 in length. 
The intestine is sac-shaped and measures 0-26-—0-35 x 0-14-02 in sino, 
It- is situated in the median line in level with the anterior testis. 


The posterior testis, 0 42—0'0 % 0" 24—0°3 in size, lies between the 
pharynx and the right body wall, extending from the Inst quarter of the body 
to the level of the hinder margin of the intestine. The anterior testis of 
0-24-04 % O° 1d— 0°26 in size lies obliquely in front of the posterior testis, 
between the right body wall, posterior half of ovary and the shell gland com- 
flex. The cirrus sac is highly developed and measures 0 66-0°9 x O-2—-0-3 
in size. It extends forwards up to the level of the anterior end of the 
oesophagus and encloses a vesionla seminalis, 0} 2—0'3 x O'l4-0°2, ao pare 
prostatics surrounded by gland cells, 0-30-0546 0°1—0°15, and a narrow 
ductus ejacuiatoriua, O° 1—0-18 long. The genital tongue extendas into tha 
funnel-shaped genital sinus which opens to the outside on the ventral surface 
a little in front of the hinder end, 


The ovary is pear-shaped and lies to the right of the medion lina extending 
from the level of the middle of the anterior testis to first quarter of body length. 
Tt meamures 20-082 6% 2-0 Sin size, The oval, compact ehell eland 
mies lies immediately hehind the ovary, A short Laurer’s canal is given off 
from the oviduct, The vitellaria are composed of large rounded follicles 
arranged longitudinally in pairs on the lateral sides of the bxdy, extending from 
the level of the middle of ovary to that of the anterior encker. The uterus 
extends forward up-to the anterior limit of vitellaria. Tt containg a large 
number of light brown eggs of 0 034-—0°036 x O°011-0' 013 in size, 


The oxeretory bladder i asin B, herr? Bhalerao, 1937, 


Dicaing in 1855 created the sub-genus Bucephalopsia for the larval form of 
Ei. kattmetatea which quheequently proved to be larva of B. gractlescens (Rud, 
1899). Mieoll [1914] raised the sub-penua to the status of a genus with B. 
qraciieacens ag the type, A number of apecies have since been described 
under the genus, but Beckmann [199%], after a critical study, maintains only 
eight species—F. heimennus Lacaze-Douthiers, 1854 : 8. gracileacens Rudolph, 
IS19: J. trigite van Beneden, 1870; 2. ercuaia Linton, 1900; 8. pall 
Binfford, 1105; 8. ecifia Nicoll, 1916; 8. elongeta and 2B, lotus Ozaki, 1928, 
The desoription of . arcueta and 4. frigice being inadequate their validity 
has been questioned by Bhaleran [1037], Verma [1936] described five new 
apecies of the ponus—F. fesiformia, B, qarnal, BL magnum, 8. confisus ond 
B. minions from fresh-water fishes of Allahabad. Of these the lost theres, 
in the opinion of Bhalerao [1937], are synonymous with &, garvai. The minor 
differences existing between A. parturi and the Inst three species are ascribed 
to either difference in age or to individual peculiarities, Recently 
Bhalerao [1937] has described a new speciea—2. farve—from the intestine 
of Belone caneila from Poona and has given a kev to the valid epecies of the 
gen. 
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Fig, 5 
Bucephaolopete paruai, 
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In ita syatematio relationship the new species, 8. helonea, stands meareat to 
Bo karves, It reeerobles the latter in the shape of the baxly and the exeretory 
bladder, in the large size of the anterior sucker, relative positions of gonads, 
pharynx, excretory and genital pores and the position and the extent of 
vitellaria. 8, belonea, however, differs from 8. kertes in being twice the size 
of the latter and with most of ite internal structures four times or more the 
aine of those of the Intter ; apart from marked differences in the anterior extent 
of the cirrus sae which stops at the posterior level of the anterior teatia. 





Ex, Hl. 
3 
F 
Fig. 0, 
Hecenbolone porta, Exerotory syatom, 
Epecomens from Speamens from 
JP. gore. &. gongefied. 
Length of bendy . i - 3 f-7—8:2 arth Bl 
Macctirum bread tly ; ‘ i 1 145—1'9 1° §—2's 
Anterior sucker . : i i Oe 5b—O' 19 x '5—0-°T2% 
0 b—}- ao 0 45—h-72 


NOCESNALOPSIS G4EC al Verma, 115, 
Host—Silundia gangelica Cuv, and Val. 
Habitat—Inteatine. 
Locality—Allahabad, 
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The author submitted a paper on the “ Studies on the Gasterostomatous 
parasites of Indian fresh-water fishes *. to the Academy of Sciences, United 
Provinces, India, on the 14th March 195 which included the descriptions of 
Bucephalus tadicus, Bucephalus gengeticus and Bucephalopsis garwai Verma, 
1936, and Sueephalopeie fusiformés Verma, 196, But as Mr, Verma claimed 
to have collected his material earlier than the author, the paper was with- 
drawn. 

The species 2. paruai is represented in the author's collection by a large 
number of specimens obtained from the gut of Silundia gangeticn which was 
found to be nearly always infested with these flukes, Often the infestation 
waa found to be very heavy. The number of specimens collected from a 
ingle host varied from 20 to B60. The specimens from Silendia gengetion 
resemble those from Pseudotrepius garua described by Verma but for slight 
differences in measurements a5 given on p, $29. 

The author's specimens differ from Werma's in the number of vitelline 
follicles and the anterior extent of vitellarin, in the shape of exeretory bladder 
and the absence of a muscular ephincter around the genital pore. 


BucervaLorare FUSsIFoRNIS, Verma, 1956. 
Host—Fuirepiichthys vache Day. 
Habitat—Intestine. 
Lecality—Allahabad. 


The author collected a large number of specimens of this species from the 

ut of Enuirepiichtiqes vacha during the winter months of 1932 to 1935 at 

Allahabad. The specimens in the author's collection resemble closely the 

form described by Vorma except for the differences in measurements ag givon 
below :— 


Toxt-fg. 7) p. Fal. 


Author's specimens = Vorma's epoctmens 





Length ‘ . ' + : i-Mi-4:0 l't4 2-2 
Breadth é ; ; ‘ Ok —0:88 0-90 0- fd 
Anterior cucker . O16 038 0 17< O- a4, 
Pharynx : 0-058 0-18 O-OT— ons 
Intestine = OT 0 we eo) Oye 
O-1—O-27 0-18 = 0-23 
Anternor testis. OG —O-29 G+ 1 = 0+ Sts 
OTT 0 Sh 
Posterior fost . 01d — 0:24 O16 -O:95 x 
4°15 -0-31 
Cinna ane, s Oat — OS 04g 0-7 
O:os—O° ld + T ihe 14 
Ovary 12 38 Old O'S] 
U1 = 0°18 O-18-O:1T 
Figs « . + CS) — dhe ye O O13 0+ 099 se 
OO 1- 0015 O' 0B —O-02 
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Fig. 8. 
Bioce phealogurts nha, 


Jnelor's epetimenss 


Laongth j: ‘ i ‘ ‘ gf 
Beodth  , i Z ji 218 
Anterior sucker . ‘i 4 ; 0:08 
Charynx 5 4 4 4 : 0:24 
Inigitine . : : : ; O'ek ow Oda 
Chvnry z ; : ; 3 O:d3 a OF 
Anberion belie i 1 ‘ Oh ye ee 
Postorvor beats Ord 


Cirras sic. y ’ : : Oo « O16 
(About ane quarler 
of body lerygctlh,} 


Eps. : b . ' ' Od =» O14 
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Rycernapersrs gacsun Verma, 1036, 
Host—Silundia gangeliea Cuy, and Val, 
Hahbitat—Intestine. 
Loenlity—Allahabad, 


Only two specimens of thig species were obtained from the intestine 
of one out of more than 150 specimens of the hosts examined at Allahabad, 
Besides the differences in the measurements of the specimens cdeseribed by 
Verma and those collected by the Author, the latter differ from the former 
in the anterior extent and configuration of vitellaria and in the size and shape 
of cirrus sac. 

Bhaloroo (1937) regards EB. magnum, B. confuses and 3. minimis Verma, 
1936, as synonyme of 2, gtreai, From the etedy of the two specimens which 
the anthor has in his eallection he is inclined to seeept BF. atagnwm as a valid 
species but ho maintains that 8. confusus and JF. minimus are eynonyinous 
with Ff, porn, 

Gonts—frasonnrxcnts Odbner, 1905, 
PROSORAYNONUS IANTRAS, 1 op.* 
Host—Teraden oblonyus El, 
Hahbitat—Intestine. 
Locality—Puri, Bay of Bengal. 

This is a very common parasite in the duodenum and intestine of Taradon 
dongs Bl, in the Bay of Bengal. A large number of epecimens was collectod 
in July 1925. Tho parasite in the living condition, is capable of considerable 
expansion and contraction bot when fixed under the pressure of a cover-slip, 
It assumes a fnirly regular shape, The body ts eytincdrionl with its anterior 
end truncated and the posterior sownded, Tt is covered with small spines which 
aré more closely set anteriorly and become sparse towards the hinder end. 
In permanesnt mounts the body measures 60 - 2°26 in length and 0-3 —-0°d4 
in maximum breadth, At tie antesior ond ia a prominent, plog-shaped 
rhynchis measicing 1-12 & OOS—-0'1 in size, The rhynchus has a 
thin, musedlar wall composed of parenchymatous and glandular cells and fine 
muscle fibres. The prepharynx is extremely chort. Phoaryux is a conapi- 
cuons structure mensunng O'05=0°1 % 0 05—-0-1 in size and situated in the 
medion line of the junction of the frst aml second quarters of the body length, 
Tt leads backwards through a ehort cosophagus, O° 012—0° 06 long, into a bell- 
shaped gut of 012-030 % O-O- 0°34 insive, Posteriorly the gut extends 
up to tho anterior margin of the ovary. 

The two spherical or oval testes are situated one behind the other, bo the 
left of the median line, in the middle third of body length. The anterior 
testis, measuring (16-05 % O 18-030 in sive, is separated from tho 
posterior testis by the descending coil of the uterus. ‘The hinder testis, 
0'12—0°48% 0° 18-05 in size, lies portly overlapping the anterior part ol 
the vesieula seminalig, The eirrus sue is O° 28- 0°02 0°08 —O 14 in size and 





. STs now species id nainél in bone ol Dh, H.W, Manter, tee woll-kncen Apericon 
bolsinthalegist. 
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encloses an oval vesicula seminalis, 0-05-01 x 0° 0340-04, an elongated, 
tubulor pars prostation, 15—0°3 x O03-0°04, surrounded by gland cells 
and a long ductus ejaculatoring, 0-03—0'04, which opens at the basa of the 
hook-shaped genital tongue. The genital sinna opens to the outside on the 
ventral surinee a litthe in front of the hinder end. 


| TTI. 





Pig. ta 
Progorkimetua minferi n, ep, 
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The spherical ovary with a diameter of 0-106-0+44 lies n little in front of 
the anterior testis, between the compact shell gland complex and the base of 
the intesting. A small Laurer’s canal arises from the oviduct just before jt 
enters the shell gland complex. The vitellaria are composed of small, oval 
follicles arranged longitudinally in pairs along the sides of the body and extend 
from in front of the ovary to the anterior one fifth or eighth of body length, 
The intricately coiled uterus oceupiea most of the spact between the genital 
sinus and the first quarter of the body length, The eggs are oval in shape and 
deep brown in colour and measure 0-019-0-02 x 0-011 -0-013 in size, 


The excretory bladdor is a simple, long, tule extending from the anterior 
level of vitellaria to the hinder end where it opens to the exterior. 


Odhnor in 1905 created the genus Prosorhyachus for the species of Gaster- 
ostomes which possess a rhynchus ot the anterior end of the body, with P. 
crucdiulva Rud,, 1819, 08 the type species. A number of species have sobse- 
quently been described under the genus, Osaki in 1024 described a new specica, 
P.ouniperis, amd a new tromnatede, Gofoning facets, from the pyloric 
appendages and intestine of Jnimiens japonicus. The latter parasite has a 
evlindrical body and a median ovary, in addition to possessing o rhynehus at 
the anterior end. Pigulewsky [1931] descvibed a new genus, Monfrilbovia, 
with Jf, elowgata, aa the typo species. Eolmann [1902] dropped the 
genus Goleniae as a synonym of Prasorhynchus ond definitely included P. 
acrleafve Odhner, 1905, F. cructbulics Rudolphi, 1819, 2. facile Ozaki, 1024, 
under Prosorhynchas. The account of P. grandis Lebour, 1908, was mot 
available to her, Though a rhynchus is known to be present in both P. trighee 
Nicoll, 1914, and Gaslerodonum viperse van Beneden, 1870, their descriptions 
are mob sufficient to determine their specilic characteristics. Sloe considera 
P. crucifatm Manter, 1931, as ‘ species inquirendac * and doubtfully inelades 
Gosterostomum sp. which Linton [1910] described from AWyelereperce pennasa. 
Tseng Shen in 1030 described P, rennet for which Eckmann eneated the genus 
Dollfuatrema in 1934 (Syn. Dolifusina Eckmann, 1092]. Gasterostomum 
avaium Linton, 1910, was raised to the rank of a genus in 1029 by Dollfus who 
created Prosorhyackoides for it. In 1934, Manter described P. ocakii and 
Yamaguti Golonine pletycepiali, from American and Japanese fishes 
respeatively, Verma described in 1996 7. fruneatus, an immature form 
obtained from a marine fish at Puri. 


Asa result ofa comparativestudy of the known species of the genera 
Prosorkynehies and Gofontus, the author is convineed that the latter is aynonys 
mous with the former. In the following table are indicated the shape of the 
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body and the relative positions of the gonads of the known species of the 
genus Preaorhynckus, from which the identity of the two genera will be clear :-— 










Position 
Position of teshes of 
ovary 


Spates Shape: of beady 


a ——————— 





F, crucibules Rud., 1510 . » | Cylindrical . | Tonom or obliquely | Latoral or 


bandit. mcelifia. 
(Syn. G. arertnm Molin, 1850, 

Ace pte teat em Levine, 

1851. 
FP, apormatus Odheer, 105). 
JP. aculeatua Odhmer, 105 » | Oval One on cither sple | Lateral, 
of bocly, 
Tandem i « | Lateral, 
Obliqwely tandem . Do. 
Nearly tandem 2 Do. 
Oo on cither side Do. 
ef bendy, 
Tandem ", ; Dia. 
One on either side of Do, 


Gog Linton, MNO (Pe. #2). | Cylimilrieal =. 
FP, trigize Nicoll, Lal4 “ = lonpbod onal 
PF. genadia Labour, 108, , | Oval 
Founiporud Oeaki, 1024, . | Oval 


PF. facilis Qenki, 1924 ; . | Crlinelrienl . 
PL Osehti Mantes, WH. » | Elongutod 


‘Tanclem . : Da, 
Tonle Da, 


FP. platyrepholt Yomaguli, WM, | Cylininecal . 
FP, truncefim Veron, 196 » | Cybiniirical 














Tn the shape of its body and the tandem position of its testes the new 
apecies, P, moniert, resembles P. crucabulus, Gasterostonne sp. (Linton, 1910, 
figure 62), P. facilis, P. platyeephalt and 2. truncatus, but it can be readily 
distinguished from the above five species by its internal organisation. It differs 
from FP. eruethatve in the more cephalad position of its pharynx and intestine, 
the disposition of vitellaria, the anterior extent of the cirrus sac which is over- 
lnpped partinily by the posterior testis, the position of gonads in relation to 
the intestine and the absence of filaments in the eggs. From Gaslerostonn 
ap. Linton, 1010, itean be distinguished by the position of pharynx, intestine, 
vitellnria ond genital pore ond the extewt of uterus and cirrus sac, In the 
position of pharynx ond intestine, disposition of vitellarin and the anterior 
extent of uterns and cirrus anc, it can bo easily distinguished from P. facilis 
and 2, platycephali, The new species differs from P. trencatem in most of 
its characters such as the topography of the gonads, position of the pharynx, 
intestine, genital pore and vitellaria, 


PResoRur yous ARANIAN A, 1. Sp. 
Heat—Saynaptura orientalis Bloch, 
Habitat—Intestine, 
Locality—Karachi, Arabian Sea, 
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Oniy four specimens, all mature, of this species wore recovered] from the 
intestine of its host examinod at Karachi in June 1936. The elongated, ey lin: 
drieal body in pennanent mounts measures 33 - 4-5 in lencth and 0-40-65 
in maximum breadth which occurs at the bevel of ovory. The cuticle hag 
extremely fine spines which are hardly visible in fofo mounts, At the anterior 
end of the body is a baloon-shaped rhynchus of O-22-0-3% 0-10 in size, The 
amall, globular phorynx of 0-06 -0-08 in diameter is situated to the left of the 


"ma *E 





Fig. 10. 
Prouoripieiis ornbiene 1. ap. 
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median line at about three-fifths of body length from the anterior end. Tt is 
followed by o small oesophagus which opens into the bulb-shaped intestine, 
O 1h= 0-24 3 012-0015 in sine, 

The testes are in tandem. The posterior testis of O-1=0-12 % 0-08—- 
0:12 in size lies in the nvedian line in feont of the hinder fifth of the body length. 
The aaterior teatis mensores 0-1 = 0-12 in diameter andl lies close in front of the 
posterior one, The small, narrow, clob-shaped cirrus sic of O-4-0-20 x 
O04 -0-08 in size lies along the right body wall, extending forward upto the 
middle of the hinder testis, It encloses a small veaioula seminalis, 0-08 - 0-12 
* O-04-0-06, an elongated, narrow para prostatica, (14-022 % O-04— 
0-06, surrounded by prostate glands, and a minute ductus ojaculatorius, The 
amall genital tongue is hook-shaped. The gonital sinus opens a little in front 
of the hinder end on the ventral surface of the body, 


The small, ovoid ovary 0-08 —0+12 in diameter, lies immediately in front 
of the anterior teatis. The shell gland complex lies in the space between the 
ovary, anterior testis and the left body wall. A small Lauree's canal i8 
present. The vitellaria consisting of small, pear-shaped follicles and arranged 
longitudinally in pairs on cither side of body extend from the level of the 
posterior margin of ovary to the level of the pharynx, The uterus contains 
a fairly large number of eggs and extends from the onterior two-fifths of 
the body length to the genital tongue, The eggs measure 0-023 x 0-012 in 
nine, 

The exerctory bladder is a small, clongated, saccular tube extending from 
the level of pharynx to the exerstery pore which is situated noar the genital 
opening. 

In having a cylindrical body acd the testes arranged in tandem 2, avchimner 
resembles the species with which the proceding species has been compar- 
ed. However, it differs from all of them in the position of its pharynx, intes- 
tine, gonads and of the vitellaria, and in the extent of uterus and the 
characteristic shape of the rhynelias, besides differences in mensurements. 

The author is deeply grateful te the Director and the Pathologist of the 
Imperial Veterinary Research Institute, Mukteewar-Kumaun and to Dr. H.R. 
Mehra of the Allahabad University for their much kind help and encourage- 
FoeqyG,, 
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Ac Ay : F “ : i . Aavberior sucker, 

Ct. . ‘ . : 4 . . Cophalic tertaches, 

Ex. bl. . ‘ FExeretory bladder. 

G. a. : K Genital cone or fomgue. 
Gk + . é - ‘ ; ‘ . Genital farnel. 

T. 8, . x , ' . » Genital sinus, 

I 4 ‘ a A ‘ i i » Intestine, 

Lic. ‘ i 3 . : . Laurer's conal, 

Mi, ‘ 1 2 2 a i‘ : Metrotarm, 

OK 4 k ‘ ‘ ¥ a 5 » Ovary 
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P. pes Pars prostation, 
Poi... . Prostate glands. 
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Dk ‘ » Uterus 
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AN OUTBREAK OF EQUINE ENCEPHALOMYFLITIS 
IN 
A MOUNTED MILITARY POLICE TROOP IN BIHAR 


A PRELIMINARY REPORT 
BY 
LAKSHMI SAHAIT, M.Be., MAR.C.V.8. 


(Feterinary) Diecase Investigation Officer, Bihar 
(Reecived for publication om Idth April, 1855) 


Te TRODMOTION 


THERE oceurs in many parts of India and certain neighbouring countries 
a disease of horees known af Kamei which is characterized by incoordination 
af movement and loas of control over the hind limbs. ‘The disease has been 
under investigation for a very long time but its etiology still remains obs- 
oure. 


There also oecurs on the continent of Europe and in America a group of 
diseases of virus origin characterized by aymptoms of paraplegia and cerebral 
invelvement, Of these, the best known is Borne disesse which has existed 
in Germany for over a hondred years. An analogous disease occurs in France 
which has been described by Monssu and Marchand [1924], 


The disease in America referred to a8 equine encephalomyelitia was first 
described by Meyer and his associntea [1930] in California and they showed 
that it was due to a virws, of which there are two immunologically distinct 
strains, the original western strain of Moyer which is suppeaed to be identical 
with the strain cansing equine encephalonmvyelitia in Argentino, and an eastern 
strain first deseribed by Ten Broeck and Merrill [1093], the latter being the 
more virulent, In addition there is a Russian strain responsible for the disease 
in horaes in Russia, 

Several other types of equine encephalomyelitis have also been described 
mostly from the continent of Europe, but it is extremely doubtful if there is 
any relationship between them and whether they are all of virus origin. 

In this country, cases of disease in horses, characterized by symptoma of 
paraplegia, have in the past heen either diagnosed as Kumi or attributed to 
a varinty of unproved etiological factors, while no evidence was available 
until quite recently that the specific form of equine encephalomyelitis such 
as occurs in America and elsewhere also occurred in this country. 


( $41 ) 
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The first outbreak of encephalomyelitis in which a virus was suspected 
to be the cause occurred in a cavalry regiment at Multan in the winter of 1934, 
The disease wos investignted by Mosley, Heane and Shirlaw [1934], the last- 
named of whom adduced evidence to show that it was very closely related to 
the American type of equine encephalomyelitis and that it was probably 
caused by a neurotropic filterable viras of organotropic type. 

Recently a similar outbreak has been described from Kashmir by Kale 
[1997] and the close clinical similarity between this outbreak and the one ot 
Multan suggests that probably it too was of virus origin. 


Within recent years several outbreaks of equine encephalomyelitis have 
been reported, mostly from military establishments in the Punjab, and fre- 
quent references to if are to be found in the recent reports of the Imperial 
Veterinary Research Institute at Mukteswar and of the Army Veterinary 
Service in India, but there is nothing to show that the existence of a virus in 
these outbreaks was proved, 


Tn this article an account is given of an outbreak of paraplegia, later 
diagnoged os encephalonryelitis, that occurred arnong the Mounted Military 
Police horses at Jamshedpur during the winter of 1996-37 and which bore 
some resemblance to the outhreaks at Multan and in Kashmir but in which 
the existence of a virus could not be definitely proved, An attempt to con- 
nect the outhreak with vegetable poisoning also proved abortive, while ex- 
amination of the blood and fodder for their calcium and phosphorus contents 
did not reveal any abnormality of auch an exceptional mature as to justify 
any definite conclusions. As a matter of fact, the etiology of the diaense has 
up to mow remained uncetermined. 


In this connection ft is important to note thot a similar outbreak has 
again occurred among these horses this year (1097-38), the first case occurring 
towards the end of October and the last towards the beginning of January. 
OF the total number of six horses attacked, four recoversd and two are going 
to be destroyed. Similar cases of a sporadic nature have also been reported 
from among the Mounted Military Police horses at Patna and some privately: 
owned horses in North Bihar, These last-named are aleo Walers except for 
two which are country-breds, 


The description which follows relates only to the owthreak which oveurred 
during the winter of 1936-37 except where otherwise specifically mentioned. 


HISTORY OF THE OUTEREAR 


There are five troops of the Mounted Military Police horses in Bihar, of 
which three arm stationed at Arrah, one at Paton and one at Jamshedpur, 
Each troop comprises twenty-cight horses and the troops exchange places 
once every year, The horees are all of the Waler breed. The Mounted 
Military Police station at Jamshedpur was first established in May 133 and 


the troop in which this particular outbreak occurred had been there since 
October, 1935, 
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The first case with any symptoms of paraplegia or less of control over the 
hind limbs among the Mounted Military Police horses at Jamehedpor oceurred 
in August, 1935. This animal while owt on exercise ono day went auddenly 
lame, the symptoms being so acute that it could be walked back to the lines 
with the greatest difficulty, Later, the acute pain passed off and symptoms 
of paraplegia were manifested which became progressively worse, Since it 
was an isolated case and the symptoms shown bore some resemblance to those 


aeen in Kumi, a cliagnosis of the Intter disease wos given and the animal 
destroyed. 


In the meantime the troop was changed anc no further enses occurred 
witil the present outhrenk started in August, 1096, exactly one year after the 
ease in 1935. Tho first horee to be attacked during this outbreak was No. 119 
which one day about the middle of August was seen to be going definitely 
unsound in the hind quarters, During September, 1936, another horse No. 31 
developed the symptoms as evidenced by the dragging of the off-hind toe at 
the trot. ‘This case was variously diagnosed by officers on the apot as string: 
halt or Kumri, Later in the month of Qetober cases arose with greater 
frequency, as many as five horses being attacked. These were Nos. 2, 62, 8, 
70 and 12, During this month the private pony of the Commandant of the 
troop whieh had been in contact with the Mounted Military Police horses, 
while away at Ranchi for mees, also developed the disease. On the 29th 
October, it was noticed to be off colour and refused to lie down. The follow: 
ing day the condition became worse and definite signs of paraplegia became 
visible. The animal was brought back to Jamshedpur where it became 
progressively worse and had to be destroyed three months later. During the 
month of November horse No. 2b was attacked and during December No. 13, 
after which for three months no further cases occurred, when suddenly in 
March, 1987, another horse No. 39 developed the disease. This was the last 
east to occur and though the healthy and affected horses continued to remain 
in close contact due to lack of facilities for proper segregation, there was no 
further spread of the disense. 


In this connection it may be stated that two horses, belonging to an 
officer of Patna, which had also been to Ranchi and had come in contact 
with the Commandant's horse developed, on arrival at Patoa, symptoms 
very similar to those exhibited by the Mounted Military Police horses at 
Jamshedpur, while isolated cases of the disease also occurred in the trope at 
Paina and Anh which had never been in contact with any of the other 
affected horses. 


Of the eleven Mounted Military Police horses attacked at Jamshedpur 
including the Commandant's, two recovered (Nos. 8 and 19), two died after 
periods of illness lasting for a month and a fortnight respectively (Nos. 52 
and 12), while seven had to be destroyed after they had been kept under 
observation and treatment for several months (Nos, $1, 2, 70, 110, 20, 30 and 
the Comimnoandonnt’s). 
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Tt will thus ba seen that of o total namber of twenty-nine horas in the 
troop {including the Commandant's) eleven developed signs of paraplegia, 
of which two recovered and the reat died or ware destroyed; the incidence 
and mortality rate thus working out as 38 and 32 per cent respectively. 


The following statement giving the numbers of horses and the dates on 
Which they were attacked will show the incidence of tha disease in this troop :— 








Moa. of hoarse Date on whith aymploms were 
first seen, 
Ile s . : ' » ith August, 105, 
al ' ‘ : Fi : Itth September, 1936. 
2 ' ' ' r + 2nd October, 1998, 
GS : 2 . . « Lith October, 1005, 
4 ri “ i ‘ . 228ml Qotober, 1930. 
70 ‘ “ 4 * » 24th October, 10S, 
12 ; : ; * . Eth October, 1030. 
Commandant's ' i i » 2th October, 1936. 
a0 i J hs i » 12th November, (954, 
1d a a : : » Lith December, 1008. 
30 a . " ‘ «» 2th March, 1037. 





In this connection it may be stated that Jamshedpur formerly used to be 
rather an important centre for horse meing in Bihar and a number of horses 
uae to come to Jamshedpur from Caleutta and other places for this purpose. 
Enquiries mace on the spot have shown that loses among these horses from 
the disease under report or one closely related to it used to be frequent and 
severe, in many cases the animals petting attacked and succumbing within o 
short time of ther arrival at Jamshedpur, These horses wed to be stabled 
in the vicinity of certain form and the popular belief was that they were 
poisoned by the rass obtained from this farm. The losses were so severe 
that Jamshedpur came to be looked upon as a burial place for horses and the 
races had to be discontinued, other factors ales contributing, Now there are 
not more than half-a-decen well-bred horses left in the whole of Jnmshed- 
pur. 
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The following table compiled from information gathered locally will show 
the Tosses from this disease at Jamshedpur during the last fow years :— 








Yoar Na. of anes 

1pa5 i 4 7 1 

Iga 5 Nil. 

1937 Ct i ; . 38 

1938 * & (Chrtaf O harees that come from Caleutta 6 
developed the diseaso within o few days of 
their arrival amd ong succumbed after foor 
days of Hlncea, another after 112 days ond 
another after n fortnight; the duration of 
Hines in others was probably aimikar, Only 
emt horee went cle), 

1829 = 

1030), i i a i ‘ 

1931 A 7 Races abopped ; no cade, 

1p82 i 

1834 i 

1934 4 i 

Mis. 4 a 4 “ - | (Mounted Military Police). 

1996 =. - . : - Io Ths. 


ae . ' . " » &§ Da, 





LE. —Mounted Mibtary Police trop was firat poatedd in 1033, 
SyMrrous 


The clinical picture presented and the degree of severity of attack in the 
outbreak varied widely and ranged from eases which showed but the barest 
loss of control over the hind quarters to theee which were found down in the 
stall, struggling violently and completely paralysed. 

In the majority of ones the onset was slow and insidious. This was 
very well exemplified by horse No. 70, which, for about a month before the 
disease was definitely diagnosed, was seen to execute peculiar swinging move- 
ments of the hind quarters. While at rest in tho stall and completely undis- 
turbed, the animal would swing back slowly and then suddenly becoming 
conscious of its unnatural posture resume its normal position again, only to 
repeat the movement after a few minutes. At this stage there was no suspi- 
cion at all of any paraplegia, but later the symptoms became well marked 
leaving little doubt in one's mind as to the actual condition. 

In one or two cases only was the onset sudden. This was best seen in 
horse No. 12 which apparently in the best of health up to the previous after- 
noon was found suddenly down in the stall at night unable to get up and 
exhibiting marked restlessness and excitement. Tho temperature ot this 
time was 102°. With great difficulty the animal was removed to a loose box 
nearby where the next day the symptoms af nervous exeiterent became great 
ly aggravated and it broke through the stall twice breaking the breast bare 
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After these cerebral symptoms had subsided, the animal developed hemiplegia 
with a tendency to go round in oa circle, The condition of the animal got 
steadily worse and it succumbed three weeks later, 


In most cases, the symptoms of paraplegia were seen to progress only to 
a point after which they became stationary. There was no loss of appetite 
or other disturbance of health and such animals would perhaps have lived 
indefinitely, had they not been destroyed, 


Tt may be stated that while o febrile phase of a few days’ duration, prior 
to the onset of symptoms of paresis, is considersd to be a characteristic feature 
of equine encephalomyelitis of virus origin, in none of the horses which were 
involved in this outbreak was any rise of temperature at any stage of the 
disense noted (except in No, 12 already referred to, the result probably of 
vidlent straggling and excitement), The outbreak that ocenrred during the 
winter of 1937-38 was also characterized by an entire absence of any pyrexial 
phase, a feature which serves to distinguish these outbreaks sharply from 
those which occurred at Multan and in Kashmir. 


In practically all cases there was some degree of retention of the urine 
amounting in the worst affected cases to complete suppression, In the 
majority of cases the urine was definitely thick and gluey due to the presence 
of o large amount of mucus and this character is of some diagnostic importance. 


None of the animals revealed any interference with the function of the 
anal sphincter, 


In one case the poralysia also involved the retractor muscles of the penis 
which used to hang down out of the sheath, 


Swelling of the near hind fetlock was seen in one ense, while ono conse 
(No, 13) also showed, coincident with the attack of paraplegia, a filaria worm 
in the near eye which, however, disappeared before any operative treatment 
could be carried out. Later, this animal went completely blind in this eve, 
though it recovered from the paraplegia. 


A similar worm was also seen in another horse, involved in the 1057-38 
outbreak, but its removal failed to bring about any amelioration of the symp- 
haan. 


Tn all the animals the appetite remained normal throughout and though 
some of them were kept under obeervation for months, none showed any 
signs of muscular atrophy or ekin lesions, indicative of trophie disturbances. 
There was no loss of sensation in the hind limbs in any of the animals nor was 
any hypereensitiveness clicited on application of pressure over tho loins, 


Brieily summarized, the symptome in the majority of the animals were 
mainly these of paraplegia of varying degrees combined with the retention, 
either partial or complete, of urine in the worst affected coses. In acute 
cases, the brain was also affected, especially in the earlier stages. 
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TREATMENT 


Toutine treatment with potassium iodide, Nux Vorica, arsenic, ete,, com- 
bined with other syinptomatic treatment was carried out in all cases but 
without any beneficial reaults. Two horses (Nos. Sand 13) in which the 
attack was relatively mild recovers] but recovery in these animals may 
have been spontanesus rather than due to any trentmient adopted, 


Qn the assumption that the trouble might prove to be encephalomyelitis 
fof virus origin), before the results of transmission experiments were known, 
the treatment of all the affected animals was carried out on the lines adopted 
by Mosley, Heane and Shirlaw [134] in the Multan outbreak but without 
any appreciable benefit. Cases which occurred subeoquently wore also treated 
in the same way. This treatment was as follows :— 


About a pound of mag, sulph was administered por stomach tube and at the 
same time the animal was given an enema and catheter passed if there was 
any evidence of retention of urine. This was repeated os often as necessary. 
Small quantities of mag. sulph (4 o«.) were given daily on subsequent days. 
Injections of hexamine in doses of 25 erm. dissclyed in about 60 c. c. of water 
were given intravenously on six consecutive days. Forced exercise was given 
daily to all animals that could walk, 

By the time this treatment could be carried out horses Nos. 12 anc 62 
had already died. The Commandant’s horse, which was the worst affected 
at the time, showed some improvement in the beginning but later the condi- 
tion relapsed and the animal had to be destroyed, when it could no longer 
stand even with the support of slings. In the less severely affected coses also 
there was no improvement. 


Trials carried out with the hexamine treatment in the 1937-33 outbreak 
showed that the drug is of some value especially in the earlier stages, as a 
surprisingly quick recovery was obtained in some casea following the adminis- 
tration of this drug, but on the whole it may be stated that once the symptoms 
lave become established ond definite degenerative changes have occurred 
in the central nervous system the prognosié is bad and there is no specific 
remedy that could be relied upon to effect a cure. 


Post worreat FEXDINGS 


Post mortem examination waa carted out on nine horses, of which two 
had died naturally and seven had been destroyed because thera appeared no 
hope of their recovery. They may be classified as three acute and six subscute 
CLS. 


Briefly speaking, it may be stated that the poat morlem findings in all those 
animals less severely affected were almost of an entirely negative character, 
but definite lesions were seen in the more acute cases, These consisted of 
petechial haemorrhages on the serous membranes, on the surface of the spleen, 
in the endocardium {one cast) and on the serous coat of the large intestine, 
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The liver was found te be fatty in two eases, while conpestion and petechial 
haemorrhages were seen in the kidneys in practically all cases. In all cases in 
which there was no retention of the urine the bladder was found to be normal, 
but in those with any degree of suppression of the urine it was either found to 
be enormously distended or shrunken in size to a small volume, with a greatly- 
thickened wall due to infiltration with new gronulometons tissue, consequent 
om the irritation set up by cystitis. In such cases the bladder contained only 
a small quantity of a thick oily urine of an offensive odour and with a quantity 
of a thick greenish-colounsd sediment composed of precipitated mincral matter 
adhering to the mucosa, which on its removal was found to be thickly studded 
with haamonrhages. 


Exactly similar changes in the bladder had been seen in horas No. 80 
Which had been attacked in 1635. 


The brains and spinal cords of all the animals that were destroyed wore 
carefully examined but exeept for a few petechial haemorrhages, here and 
there, in the cord ond some evidence of sottening especially in the lombar 
region not much in the way of naked-oye changes was seen, 


PIStoraTHoLOGICAL CHANGES 


Pathological tisanes from a nucnber of cases were sent to Mukteswar for 
histological examination. The findings were more or less identical in each 
case and they may be briefly summarized as follows :— 


Spinel cord, —Congestion of the meningeal vessels. Marked gliosis, 
especially of the grey matter. Degenerative changes with 
perivascular haamerriages in the grey matter which also showed 
some degree of infiltration (glia) around the central canal which 
appeared dilated, 


Cerebrum.—Congestion of meningeal veasels. Gliosia with miores- 
copic iinemorrhages, some of which were perivascular, Nouro- 


nophagia, Slight cuffing of blow) vessels. 


Kiduey.—Deep congestion. Slight interstitial changes, The tulmles 
showed early degenerative changes, and even necrosis in places. 


The glomeruli were congested, and showed lencocytie infiltra- 
tion. 


Urinary bladder (in a profracted case with thickening of the wall).—Marked 


congestion, The mucous membrane highly petechiated anc 
hypecplastic with cesquametive and necrotic changes on the 
free edge, The mucosal curface showed Gram-positive bacteria 
and depoeit of blood pigment, and in geome places the entire 


mucosa had heen deaquamated, A fow foct of lymphorytig | 


infiltration were present in the submucosa, 
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Diaarosrs, RESULTS OF TRAWEMISSION EXPERIMENTS, Ere. 


By the time the author arrived on the seene eight horses hind already been 
affected and two of these were in a moribund condition. These died on the 
subsequent day, The clinical picture presented hy the animals, the post 
mortem findings, the course of the disease and the oocurrence of eo many eases 
within such a short space of time suggested the possibility of some infective 
agent at work and equine encepholomyelitia was suapected, Matorial was 
at once forwarded to Mukteswar for biological examination as no facilities for 
aueh éxamination existed locally and at the same time hexamine treatment 
af the remaining horses was started which as already stated proved ineffective. 

Meanwhile, other possible causes of the trouble were thought of and in 
this connection the possibility of vegetable poisoning seomed to merit cxpecial 
consideration in view of the common belief among the people in the locality 
that grass obtained from a certain farm was in some way connected with 
causing symptoms such as wen: seen in these horses, a possibility which could 
not be entirely ruled ont in view of the well-known existence of certain plants 
which ean exercise a poizonous effect on the central nervous svatem and the 
fact that although the Mounted Military Police horses at Jamshedpur are 
maintained ordinarily on hay, bran and eate with boiled linseed once a woek, 
this year partly with a view to conserving the supplies of hay and partly with 
a view to supplying some sort of green etulf to the animals of which they ars 
ordinarily completely deprived, these horses lod for sometime before the 
outbreak started boen fed on grasses obtained from this particular farm 
{lncerno, guinen-grass and ordinary grass) and continned to be so fed for some- 
time afterwards, Chemical examination of the grasses, however, failed to 
reveal any potson, This was nt first regarded as not entively to oxcludo the 
possibility of vegetable poisoning as by the time samples of these grasses were 
collected, they had so completely changed their texture that it was considered 
not improbable that any poisons present might have disappeared. In this 
conneotion it is interesting to note that though no pres cither from this fiem 
or any other source is being fed, the disease has reeurce this year (1037-33) 
among theac horses with exactly similar clinical rmenifeatations io those seen 
hefore., 

Coming to the question of an infective agent, Mokteawar found that of 
twe ralkbita and ter SUITE: Pig inocula bel subd urally with licnin munterial 
from one of the affected horees, both the ealsbits failed to develop the infection 
while of the guinea-pigs one died after showing paraplegin symptema ane 
the other survived after 2 febrile reaction, Similar results liad been obtained 
by Shirlaw [1934] in tho Multan outbreak and this led the author to suspect 
that probably a virns was the etiological factor concerned, hut wnfortunately 
Mukteawar was tiimble to repent the results when snqyplicel with some farther 
muiterial from two horses later. In this connection, however, it ix tecossary 
to mention that this material had been tuken from horses whieh liad beon 
iffected for about a yenr and, therefore, the possihility: of such material hav- 

ing become avirulent cannes he entirely igmenesl, 


i 
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A pony injected by the author locally with 10 0, ¢, of brain emulsion from 
& horse that had been destroyed after a severo illness lasting for about three 
months also failed to develop the disease, while an attempt to infect another 
pony by injecting it intrathecally and intranasally with 40-50 ¢, ¢. of cerebro- 
spinal Amid taken from horses invelved in the 1937-38 outhresk yielded no 
better results, 


Tt will thus be seen that the resulta of transmission experinvents on guinen- 
pigs, rabbits and ponies have been too uncertain and inconsistent to justify 
any definite conclugions about the viras origin of the malady, though in view 
of the known difficulty of transmitting equine encephalomyelitis experi- 
mentally, auch a possibility cannot be entirely excluded, Nevertheless, one 
cannot help thinking that if a virus was the real cause of the trouble the per- 
centage of sucecsses should lave heen greater than that obtained in the ex- 
perimental transmission work. It is alao well known that in carrying out 
experiments with brain tissue great care is necessary both with regard to the 
technique nnd the mnterial used ad otherwise quite misleading results may 
he obtained. 


Tt is proposed to carry out further experiments when some of the horses 
invelyed in the present outbreak (2037-28) are destroyed, 


The possibility of a mineral imbalance as a factor in the etiology of the 
condition hag not been overlooked and at the request of the Timperial Veteri- 
nary Research Institute, Mukteswar, which is engaged in an investigation of 
this disease and other similar diseases from this point of view, samples of 
rerum and fodder were supplied for analysis, but the results so far to hand do 
not reveal any abnormality in the caleiumn and phosphorus contents of these 
matenals of such a consistent mature as to warrant any definite conclusions, 
It is proposed to pursue the investigation from this point of view as and when 
opportunity occurs, 


While on this subject, the possibility of cold as a probable factor in the 
enugation of the condition must be mentioned, for it was observed that the 
majority of the cases in the 1936-37 outbreak (28 also theee in the 1937-38 
outbrenk) were among horses tethered on the side of the stables exposed to 
the cold westerly winds, while very few cnses were seen among horses tied on 
the other side. It is not improbable that cold acts as an important predispos- 
ing factor in the causation of the condition, tending to lower the vitality of the 
animal and rendering it susceptible to attack by the specific cause whatever 
that might be, Support is lent to this view by the fact that in both the out- 
breaks which have occurred at Jamshedpur ao far the disenae hos shown 
(lofinite seasonal incidence, The first ones are usually seen to arise about 
Oetober or November and the disease tends spontaneously to subside about 
February or March with the onset of the warmer weather. The outbreaks at 
Multan and in Kashmir also occurred during the colder part of the vear though 
the exact relationship between them and the disease in this Province has not 
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been established. It must, however, be admitted that the greater incidence 
of the disease at this time of the year may be explained on other grounds as 
well, 


THSeRSsI0e ABD CONCLUSION 


In the foregoing, an account has-been given of an outhreak of equine 
encepli lomyelitis among the ure Military Police horses at Jameel 
in the venr 1930-37 supported by brief references to another onthresk in 
1937-38, and of the steps taken to catablish a diagnosis, The possibility of a 
virnsk, Of vegetable poisoning and of mineral imbwlanes in the evusation of the 
condition has been discussed but the results have either been wholly negativ 0 
or not sufficiently definite to justify one in pronouncing a definite opinion, 
Gerba points ok ‘reser blancs between ais cuthrenk and those at Multan anil 
in Kashmir have been stressed. Ab the same time attention lias been drawn 
to the important points of difference between them, such as the absence of a 
Hefinite pyrexial phase in the outbreaks in this Provinee, the almost negative 
results of transmission experiments, and the disappointing results obtained 
with hexantine treatment which was reported to have given good results in 
the Multan and Kashmir outbreaks, especially in the latter, It is not improb- 
able that the encephalomyelitis occuring in this Peovines is nota vires malady 
at all, but ove due to some other cause. 


AGHKS OW LEDOMEST 


Thanks are due te the Director, the Imperial Vetermary Research [ngti- 
tute, Mukteswar, for mueh help in the laborotory side of this investigntion. 
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DISEASES TRANSMITTED BY THE TNATAN BPECITS OF 
TICKS AND THE POSSIRILITY OF TAERIR TREVEN 
TION THROUGH BIOLOGICAL, CONTROL® 
BY 
M. SHARIN, D.8c. (Pangani, Pa. (Capran.), PL.8. (Lown) 
Ertemologial 
fhaffitne Jpatitale, Prerel, emuilery 


(Meveived for publiontion ow th My, (es) 


[PORTE 


Comraeen with what is known in ober ecintries about fck-burie 
disenges, very Httle appears Lo be on reconl in Indian. As to the amount of 
bros duo to tick-borne disenses in Indiv thereisnorecard, Ina country, whore 
na iran peor" tance is abbeveled bo Ue toss of limon file bleh diseases tinsoait bed 
by arthropods, one should wot expect any consideration for cattle and other 
domestic animals. This article iy mot intended to be on exelosively original 

contribution, but ft ie pub forward in the hope of enlisting further aetive on 
terest in these parasites and the clisenses which they tranamil in Imtlia. Tneita 
offers a rich field for investigators to satody the various BSpecls af tick- 
bore diseases which have hitherto remoined unsolved, and which are unques- 
tionably of vital importance to the stock-broodurs- 


Tho tick fawon of India as in eihor tropical and sub-tropical conntrics 
in very rich andl is represented by eleven genera and about seventy species. 
a iipy are food on all kinds of domestic and wild animals like mammals, 

birds, snakes, lizards and tortoines, amd they also attack man, Reonomicnlly 
ning species listed in Appiudix A are of considerate impurtance. Thuy 
attack the domestic animals in India in bige auohers and thos they are the 
whiof live-wtock peste. In addition there ne iwenty-mix species Visbecl in 
Appendix E, whith Jevee les bouied on dloneneae a linit nobody knows 
as to the importance of the rile they olay in the economy of tom: eatie animals 
in nature, Very little is ae n a8 ta the Jile-history of even the commencet 
species nl the réla they play in the spread of diseaves in Duclig. 








The number of Indinn species ix larger thon that whieh te recorded from 
the United States of Amarten, wikore ahowt forty species Imre been [intext pe 
fur [ Bishopp, 136 }. In the latter country the tick prohlom attractes! 
abhention ws wary wh the Imwat ncaa ue the nineteenth ean tury : with tle 
result that a large number of worker: took interest in ticks, and with the 
increase of the knowledge of them a progressively lnrge noniber t of tick- 
borne diseases beynn to be known. Kecping i in view, the © ecological eonditions 











* Head at th Siivor Jubilee "Beeston of tho ledin Scienco Compress Aseoclation 14 


Calestto, 1098, 
( 33) 
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of India which are more favoumble to the increase of the population of 
ticks, and the larger number of the Indian species, the present author is of 
the opinion that the tick problom is aa, if not more serious in India than it 
is in the United States of Amorion, where an enormous amount of money 
is apent every year upon the control of ticks alone. 


The following is an attempt to review the existing information about 
the disenses transmitte:| ly spectes of ticks found in India, but as the records 
of tick-borne diseases from India are fow, the author haa incorporated all 
theen cases which have been reported from outside India, og there can al- 
ways ben possibility in a vast country like India of some of the diseases leing 
never brought to the notice of competent persons. With the rapid mode of 
transport like aeroplanes there is always o possibility of the trunafermnee of 
infected ticks from outside, as they can live without food for a long time, 
According to Nuttall [1908], “ Ticka imported from India and Africa have 
transmitted the diseaso to dogs in England, and ticks imported from Africa 
have transmitted piroplasmosis to cattle in England.” Thero is every pos- 
sihility of the fresh introduction of some of the diseases in Tndin. 


Disrhases TRANSMITTED BY INDIAN TIThS 


The importance of ticks in general a4 transmitting agents of various 
diseases of man and domesticnted animals continues to become more imanl- 
fest as our knowledge of them increases. Inman they transmit the causative 
agents of the relapaing fever (spirochaetosis) all over te world, the rickettsial 
disenses like Tick typhus fever, Marseilles fever, and the Rocky Mountain 
apatted fever of America and Tolaraemis. In domesticated animals they 
transmit diseases canst by Babegia Starcovici (= Piroplaama Patton), 
Theileria Bettencourt, Franga and Borges, Anaplasme Theiler, Spirechaela 
Ehrenberg, Bacteria and Viruses. 

Pireylasnosis—OF the diseasea which ticks transmit the diseases 
due to Balesia are amongst the most devastating which affect domestic 
animals all over the world, In many parts of the world it is impossible te 
import cattle for the reason that aa many as 90 per cent may dic due to pine- 
plamosis. Aceoriing to Rishopp | 1985], in the United States of America 
the estimated low from "Texan fever in cattle amounts bo 40) to 100 million 
dollars o year. ‘The Texu or tropical Red-water fever of cattle (bovine piro- 
plasmogis) die to Bebevie figewsenet (Smith ond Kilborne) is transmitted tn 
India by Ayalomune (Apelor) aegyptiven (Linnaeus) od Boophilus nustratts 
(Fuller). According te Cooper [ 1920 ], this disease is widely distributed in 
Tndin but in most localities it infects young calves which on account of a great 
power of resistance recover from the disease and consequently they become 
“immune hy virtue of being ‘ carriers’ of the parasite ina latent state af ac- 
tivity for the vest. of their lives,” Thus to a greater exteut this disease is 
harmicss in Tncdia but it manifests itself in this country when the infection 
is transmitted in ucult cattle especially when they are tmported into India 
from countries where this disease is pot found. ‘The disense also results 
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when the immunity, obtained by cattle as young calves, is broken down, auch aa 
is Leable to oceur through the effects of intercurrent disease condition due to 
for example, rinderpest (P. 258) or exposure to adverse conditions '. According 
to Sturgess [ 1029 ], this disease js very common in Ceylon amongst low-country 
cattle. Severe symptoms are rare except whon cattle are wenkened by food 
ehortage, ete. Haemtphysalis bispinesa Neumann, a species very common 
in India, is incriminnted te trangenit this disease in Australia [ Fielding, Loa J, 


Babesta bovia Stareovici the causal agent of the European Red-water fever 
is transmitted in all the countries of Europe hy fvedes ricinies (Linnaeus) and 
in gome European countries Iny Aaemaphysatia chmeharina Var. gurmetaia 
(Canestrini and Fangamo) oleo. Both these apecies have been recorded from 
the Wester Himalayas but the disease aceording to Cooper [ 1026), has 
not been reported from Indin. The mortality due to this disease varies from 
@ to 60 por cent. According to Bergent Donation, Parrot and Lestoquard 
[1088], 8. Serbera (Serzent, Donatien, Parrot, Lestequard, Plantweux and 
Rougebief} is transmitter] hy Boophilus canwlalus subsp. calcaratus (Birula) 
which is found in India, in Algeria. The piroplasmosis of sheep and goat is 
die to Baberis mofst Wenyon onl 2. gergendi Wenyou. The disease due 
to B malasi is clongerous am dd has been réeporte] from Mysore State by Achnr 
and Srikantiah [ 1934] in sheep which were infested with Hevenunpahaautia 
hispinesa. They found this porasite normally non-pathogenic in some sheop 
but it became pathogenic during the attack of rinderpest. 6. sergenti was 
found in the blood of geats in Indian by Krishna Eyer [1932], Tt produees 
no recognizable symptoms in sheep and goats. 

The equine piroplasmosia or bilinry fever in India is due to two species, 
Boberia coballi (Nuttall) and 8, equi {Laveran). Acedrding to Valladares 
[1914], both of them are possibly transmitted in India hy Hynlommne (tint 
fommea) aegyptinm. FB. equa is found in mules and donkeys and Lingard and 
Jennings [1904] haye reported this parasite from camels in Inelia. 


The disease known as malignant jaundice of dogs is caused by Babesa 
canis (Fianna and Galli-Valerio) and hota wide distraibutionin the ‘ald world 
including India. Tt frequently terminates fatally. Riipiceplrlns sonquines 
{Lutreiile} transmits this disease in India and Mecmaphyertis torch (Awdonin, 
which is also found in Thelin, in Africa, Ff. gibson’ (Patton), which was firet 
reported from the Madraa hounds, produces infection in jackals and dogs. 
Sen [ 1833 ] snepests the possibility of its transmission by A. emngatnens, 

Carpano [ 1929] anggests that piroplasmosia in fowl duc to Eqypianella 
pullorum Carpano is transmitted by Arg persicus (Oken), a species found 
in India, in Egypt. 

Theileriosis. Amongst the diseases caused by Theileria, the disease 
known as the East Coast foyer or Rlvocdestan feyer which is due to Teifene 
pared (Theiler) is the most dangerous, The mortality rate duc to this discase 
iB A high os 5 to MM) per cent. Wenyon [ 1926) includes India in the list 
of countries from where this disease has been recorded, but no other worker 
has ever recorded its presence in this country. 
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A benign typo of theileriosia, due to PT. mutans (Theiler) is widely distribut- 
od in the warmer countries of the world. According to Cooper [ 1026 ], it is 
alraogt universally present in Unrlia. Té is harmless, bat wnder certain conditions 
especially when it infects cattle from recions considered to he free from theilerjo- 
Bia it has proved fatal, Tofection duo to this in adult enttle proves fatal 
only in & to 10 per cont cesses. Roth Myalomme (Ayalomme) feptien aod 
Soophilive avetrafie are incriminated in Indin to he transmitters of this disease, 
According to Sen and Brinivasen [IR71, the ene] agents of the mente or fatal 
theileriogia in India are two forma. One is closely allied to 7. aanulatn {Dachun- 
kowsky and Luba) and otherto 7, dispar Sergent, Donntion, Parrot, Lesto- 
quard, Planturenx and Rougebiel. ‘The first form aceording to them is exotic 
in origin, and the second one is indigenovs and was responsible for a morta- 
lity rate of nearly 76 yee cent in Ills onder experimental conditions, A 
dangerous parasite J’, hirci Techunkowsky and Urorschevich is found in 
sheep amd gonts of India [Sarwar, MKS and Bhatia, 1096 }. Atcordine 
to Rastegaieff [ 1985, 1046, 1 and 1996, 2] Ornitkedoros Iahoreasis Neumann 
enn transmit 7". ovis (==recondite) in sheep of Azerbaijan, 


Anaplasmosis.—The discase known aa anaplaamosis or gennine gall: 
aicknesa which is doc to Anaplasme marginale Theiler is very dangerous anv 
ins a fairly wide distribution, The death rate in cattle is 95 per cent in adults, 
and 50 per cont in youor ones. ‘This disease is transmitied ly J. aadrali« 
in the Philippines (De Jesna, 1936 ] and Queensland [ Mulheorn, 1936 ]. Rees 
[ 1930) sucecedod in tranamitting this disenge threugh the ageney of R. ean- 
quiacns, and he | 163d ] leo mentions J. ricinia as its vector, Tn the Nort}: 
Cancasua, ff. aiindetee subsp. enlcaratey tranamita Anaplasma rossieum, 
[Yakimoff, Belowine, Rastegaieff and schliipikeff, 1929] 0, laherensis 
has boon suspected by Rastézaicff [ 185, 1936,1,2], es the vector of 
Anaplonns ovis in sheep of Averbaijan, Anaplismosis is known to occur in 
Trvtia *, 

Rickellsioats.—-Among the Tickettsial diseages the Tick typhus fever in 
man has been resorted for the fiest tire from Tnvdin by Megan [ 1921 ]. 
Aponvlic eases of this diseaso have offen been recorded after that from hilly 
regions midjoining forosta, Tt haa been reoovded from Koimaon Hills, Contry! 
Tidia Plotean ond Orinaa forests. JF, sangirtnees was often mentioned as the 
vector of the disenso, Rao [1929 ] suapected Rkipicephalna hacmaphaaloides 
Supine end Meemephyalie hispinessa .Noumann. Tn Somnten, Rouwe- 
naw and Wolff [193] were able to produce rickettstosis ex perionentalls 
in guinea-pigs hy inoenating suspensions of crushed examples of Dermncemfar 
aural Bapino and FR, Anemapkesaloider ootlected from wild figs. The 
present author ding identified on mimerous occasions for Dr. C. Strickland 
of the Seseol of Tropical Mevlicine and Hygienc, Caloutta, nymphs of D, raradics 
apieete:l from inno. Thess resemlde 3 argindns bon ment exbent in ot. 


wird appearance awl enn casily be mistaken for RM. senguinecus hy any person 


* Fife Anoial Bepert of the Imperial tnetiivie of Veteraary Restorch, Muktosar for ile 
yor oneling Sled Moreh |aS%, pp. a6, Hd 
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whe is not well versed in ticks. Tho present author had since long suspicion 
that D. anrafvs is the real veetor of the Tick typhus fever in Indian and FB. 
hremaphyenioides may play sane part in the transmission of the disease. 


Marseilles fever (la fiiivre buutonnewe), whose canal agent i¢ Richelle 
eniort Brumpt, § trunemitted by FL sangre [Brumpe, 1930) ond divs been 
reported from several places on the Mediterrancen const. The tropical Tick 
typhus fever in Kenya according to Roberta [ 195) is also transmitted by 
A, sangninens, This digeme acocdiog to Symes and Roberts [156] ts 
idemtion) with Marmaeilles fever, 


Rocky Mowotoin spotted fever which is dic to Dermacenireancins riehebtst 
iWalbach) ia present in thirteen states of the United States of America, where 
aecording to Cooley [1932], moro than 4,260 persons have suffered up to 
1928 from this disease with an average mortality of abowt 17°11) jer cent, 
According to Parker, Philip and ellison [ 12844 ] the transmission bests of 
this disenso with Hf. sangnineus over o perio of two years have shown that 
it ign very efficient vector under experimental courlitions. 


Spireckectosts,—The lick: transimitte] spirochaetes to man oiuses elinpes 
ing fewer, Ornithodores aevignyi (Audouin), which is almost cortainly the 
vector of the relapaing fever due to Spirocieefa dultont Novy and Knapp in 
Somaliland and Abvesinin, is found in India, Phe cansal agent of the Central 
Astatic [Khodokin and Soefiev, WHE] encl Persinn relapsing fever is. Sptre- 
chadg persion Dachonkowsky and its chief yvootor is Oraifioderna papillipes 
(Birula) theugh according tosome ©. lahorensia con also transmit this dizeage. 
Bertent and Levy [ 1185) found that A. avngwiness can transmit experiment- 
ally and in nature in Algeria the Spanish relapsing fover due to Spirecheets 
hispanica de Boen. 


Spirochactosis of domestic fowls which is duc to Spirechgela anserina 
Sakharoff is transmitted by Arges persicvs all over the work. It is a very 
fatal disense and it may kill all fowls ina yard ino few days, According tu 
Rajagopalan { 16236) this disease is very common in India, 

Spirochaeta Hievert (Liayerin) ehicl non-gecthogenic in found in enttle 
af India [ Lingard, 1907]. Trvinpt [ 1910] suceceded tn infecting cattle in 
Frince with this apeciex by feeding Aooplifve mustralte on them from Brasil, 
In the North Caucasus #, aunwlates subsp. calemratas transmits it | Yalei- 
maf, Belawine, Rashignioff and Sclililpikell, 1925 J. 

Bacterial diseases. —Tularsemia or Rablet fever a disease due to Paelenretia 
talevense, tas been recorder from the Uiited Sinbes of America ond Japan, 
[t is primarily » clisease of wild rodents lot hum infection is of purely acci- 
dental nature. According to Parker [1034] the causal agent can survive 
from larva bo adult in At. sangucinens. 

According to Basu [ 110), the chicken cholera or fowl plague duo to 
Pastevrella avicida can possibly be acquired by eating infected individuals of 
A, persicus, Faddeeva [1992] obtained 23°6 per cent succvas in transmitting 

B 
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plague experimentally by A, persicus of Saratov. The causal agent remained 
alive and effective up toll) days in the body of the tick, 

Tick poralysis—According to some observers the salivary secretion of 
ticks contains toxins and cases uf tick paralysis in come animals are generally 
explained on the basis of their precence, Tick paralysis has been reported from 
the United States of America amd Australia both in man and domesticated 
enimels, The ticks attach themselves to the body usvally on the base of 
the head or along the spinal eulumn which results in paralysis which progresses 
upwards and if the tick is not removed the end is fatal. Jxodes holocyelus 
Neumann, which is found in Trdia, eawess extremely common and fatal para- 
lyais of dogs, oats, calyes, lambs ane children in Australia. 


Acoorling to Regendane and Reichenow [ 1031], the poison causing tick 
paralysis is especially formed in the female of Ft. sanguinens during the process 
of egg development. They exyerimentully showed that injections of eggs 
or ovaries of this tick jost before oviposition gave risa in dogs to ayn pboma 
similur to those of tick paralysis. Mlinac and Oswald [ G6 | working in 
Jugoslavin showed that similarly injections of extracts of ogee of A. (H.) 
aegyptium, J. ricinus, Hoemaphysalia cinnebarina var. punctata ean enuse 
tick paralysis. According to Rastépaieff [ 1996, 1] O. lahorensie caused fatal 
tick paralysis in a sheop in Ruassia. 

Mirus diseases.—-Amongst the virgs diseases the lowping-ill according to 
MacLeod and Gordon [1932] is transmitted by Jrodes ricinus in England, 
Scotland and Waites. his tick alse transmits the causul agent of the “ Tick- 
borne fever of sheep," | MacLeod and Gordon, 1993] in sheep, pige and goute. 


Rinderpest, a virus disease, which comaes 85 per cent mortality of cattle 
in India, although there is no positive proof of its transmission by ticks, 
yet it may possibly be transmitted by ticke as it has been shown by Tks Sousa 
[1824] that specimens of Booplilus annulate (Ray) which had engorged 
themselves upun an animal infected with rinderpest maintained the virus 
it full virulence for seven days, In viow of this, there is a possibility of the 
direct transmission of the diseaso by ticks, In India a3 pointed ont before 
(p. $55) its complication with piroplasmosis may increase the percentage of 
mortality. - 

To give an idea of the extent te which the species of ticks found in India 
can be concerned in trunimission of diseases, the author haa listed in 
Appendix C those Inditn species which have been incriminated to transmit 
diseases either in Indie or outside Inedin. 


BIOLOGICAL SINTROL. 


There ia ne dopht that ticks are comparttively free from the wttacks of para- 

: ride ; i 
aites and predaceous enemizs on avecant uf their poasing a portion of their life 
concealed within the fn, feethers ur scales of their hosts. Uniavourable 
climatic conditions ure mainly responsible for keeping their number in check 
ey t # 
Vieks have maturn! coemies both predaccous and parasitic. The study of 
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their effects in limiting the inerease of population of ticka will yield froitful 
results. Regarding the effects of predaceons animals on ticks nu organised 
and systematic attempt has ever heen made except here ond there one comes 
heroes names of 1 few birds which partially food on ticks. As regorda the 
parasitic enemies a serious attempt by highly trained persons is being made 
at present at Montana where a research laboratory costing about sixty thou- 
aand dollars was apecially built for this purpose in 127 ‘[ Cooley, 120, 3). 
To quote Cooley [1982] “At the present time the nee of tick parnsities ameptag 
to offer the moat promising methed ". So far the parasites of ticks that we 
know of, all have been discovered by chaneo in connection with other worl. 
Special efforts ahonld be directed at finding the enemies of ticks, 


De Jesna [1934 ] found experimentally that rordura grass (Medines anciniti- 
flora) has a distinetly repellent effect on the larvae of Ff. mustralis. They dio 
in forty to sixty days on the blades and fifteen to thirty days on the leaf 
sheaths. He believes in the possibility of producing a tick-froo nosture by 
planting gordura prose and allowing ninety days to elapen after grazing of 
infectecl cattle. 


The predaceous cnemiea of feke.—The most efficient jvedaccous eneniies 
of ticks are found among the birds. According to Newstea| [1904], Trinkling 
Grackle QGuisealus creesivostris and Tarott-billed black bird Creafopliyla arnt 
Linnaéns ent ticks specially 3. australis in Jamaica. Six examplea of the 
former bird wera found ta contain 159 ticka in thetr alimentary canal. 
Bequaert [ 1685 ] cives a short review of the tick-enting binds in ¥orious count- 
ries, Moreno f 1933 | found 2,291 ticks in the stomach of the red-billed ox- 
pocker or tick-bird Buphagia erydhrorkynehie i in ast African, According ta 
De Jesus [ 1936], the Cattle Eeret Bulblows coranrndis feeds on 5, australia 
en the bodies ef cattle in the Philippines. Sh wptingsolte-Shintdt § 1035 | 
found, in the Russian For Fast, magpie, Pice pict destroying a number of 
ticks on the deer, The ciiielis fowls foe eagerly Oh ticks, TE kept in 
the pens awept and clean, they will pick wp any ticks which fall from the 
cattle and the pens in this way can be kent free from ticks, 

According to Hooker, Bishopp and Wood [ 1982), rats and mice feed upon 
ticke and ‘assist in a limited way in destroying the engorged females". 
Toads and lizards also feod ou ticks. Santet [ 1036 ] records the feeding 
of R, songuinews by the spider Teatena triangulose i in Corsies. Dutton and 
Todd [ 1905] found that the ergs and young ones af Ornithaloros monlivada 
(Murray) were usually cacried away by nate and on ‘ene seension over two 
hundred young ticks were camel offin a singke nicht by soll ante’, Volleer 
[ 1931] found thet the cloth moth Tineola biselliella Humm. feeds on living 
O, moubata and Arges persicws. 


Parasific enemies of ficke,—Among the parasitic enemies of the ticks there 
were originally three species of the Chaleidoid family Enryrtidae [ Cooley, 
1920, 2], vic., faodiphegus tenn Howord, [. crucerfal du Buysson ond 
Auntrellys hoobert Howard, but according to Gahan [1M] the second species 
ig the synonym of the third. 4. fookert has » very wide distribution and it 
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has heen recorded from the United States of America, Mexioo, Cuba, France, 
Southern Tndin { Cooley, 1929, 2], Indo-China, Portuguese East Africa ane 
South Africa, Africa has been considered the original home of this parasite, 
According to Bequarter [1930] in France, it parasitiass the aympha of 
I. riefnus and larvae and nymphs of the genera of Haemaphyaalis, Bhipice- 
Phebe and Dermacentor, 


This parasite was mtroduced for the purposes of biological contre! of 
ticke in 1996 [ Cooley, 1927, 1920, 11, in Naushan, a small island near Woods 
Hole under the supervision of Dr. F. Larrousse from the laboratory of Prof, 
E. Bromnt of Paris. The control of ticks hy this pnrasite was seriously token 
up in 127 by the Montana Stale Board ef Entomology. In 1928 Cooley 
[ 134] omdertook « tour in Routh Afries in search of pervsites of ticks and he 
found that this parasite attacke readily tho nymphs of Ayalommaa (Myeloma) 
aegypti suhap., topes in Transvaal and Haenephysalis leachi. The 
work of contra! throngh this panvsite is stall in proeress with promising results 
in Blomtana. 


Hunter and Hooker [1907] have bred a species of Phortdas from the 
ens of FB, anavictes in Texos. The present aathor hog also reared on species 
of Phoridae in 1024 from the parasitica ticks belonging to the species A. 
persicue from Prien. The specific identity of this could not be made. 


OCose.Usnon 


Tt isn a well-knewn facet that the work of extermination of ticks mugt 
be preeeded by ond be based open a knowledge of life-histories of ticks, their 
habits cml the manner in which they are affected by the climatic conditions 
and destroyed by their notoral enemies. Such work has been done extensively 
in the Wnited States of America ond some other countries, According to 
Nuttall [1013!, wherever this type of work bas been carried oot intelligently, 
highly beneficial resnts have been obtained and “ large trocts of country 
in the Unite States, Avstralia andl Afrien haye been renclered almost 
tick-free by thes measures”, 


Tn the came way, it is possible to control ticks in India. <A list of tick- 
cating birds and other animals may he prepared ond a correct estimate of their 
aheieney in contral of ticka may be cade, The examen er and maine 
Acridotheres fristia fritie (Linneers) have been observed by tho author to 
feed on ticks on caith, Tho Indian Cattle Egret, Buiulens tite coromundta 
{Boddart) also feeds on ticks, The natural enemies of ticks should be encour: 
aged in every possible way ond domestic fowls should be kept in cattle pens. 


The possibility of tick control through the agency of parasitic onomies 
has proved promising. Amn organtsed effort for the search of parasites of 
ticks may le made. AL Aookeri which os mentioned above is found 
in India and it may he utilised for the control of ticks on proper lines, 
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LIS? OF SFRCLES OF TICKS WHICH ARE OF CONSIDERABLY ECONOMIC IMPORTANCE 
IN INDIA AND ATTACK IMMMESTIC ANIMALS IN LARGR NUMBERS, WITH 
THERE WS0An HOETs. 


1. Arges persiens (Oken), on poultry all over India, 


al 


Argas refers vor, indicus Warburton, on pigeon all over India. 

Aoemaphyselis biapinosa Neumann, on cattle, goat and dog (ocen- 
dionally attacks sheep, horse and cnt), practically all over Tnedia 
exelnding North-Western Provinces. 


. Rhipicepholus sanqgvinens (Latreille), on doe (occasionally attacks 


cattle, horse, donkey and goat) all over India, 


. Aeephlas cuatralia (Fuller), on cattle (occasionally on aheap, gost, 


horse avd rarely on camel) + the commonest enttle tick in Burman, 
Assam, Bengal and the Andamans, bunt very common along with 
Ayealoneme (Hf yalonraa) aeoyptivm in Bihar, Orissa, the Central 
Provineesa, Madras Presidency, the sonthern districts of the 
Romboy Presidency, amd oll along the sonthens slopes of the 
Himmalinyns. 


- Aviles (Ayolomima) aegyptinn (Linnsens), on cattle, horse, 


camel. (onkey and sheep (ocensionally on dor); the commonest 
cattle tick in the Ponjah, Sind, Rajputans ond the [ited 
Provinces, but in Bihar, Orissa, the Central Provinoes al in 
the Madras and Bombay Presidencies very common mong with 
AL auras, 


. Hyalowme Cfyalomims) aegypti aubsp. iste’ Sharif, on cattle, 


oot, abiowpy amd dng fooens jonally on horse and camel) pract ioully 
all over Trdin. excluding Ttenenl, Agswm ard Burma, 
Ayalonimea (Aaloniaina) Maesrtai Sharif, on cottle, focensionally 
on doe, horse and goat) in Biline, Central aml Peningulse Trlis, 
Ayalomna (Hiycloruatnea) aewari Sharif, on goat, (occasionally on 
herse, cattle and sheep) in the Northern and Central India. 


This content downloaded from 
213.87.240.204 on Sun, 21 Feb 2021 15:37:01 UTC 
All use subject to https://about.jstor.org/terms 








362° «= Diseases Transmitted by the Indian Species of Ticks 


Appendix B, 


]atst or Txptax SPECIES WHICH ARE FOUXT 08 DOMESTIC ARIMALS, HOUT ARE 
OF COMPARATIVELY LESS ROONOMICG IMPORTANCE, WITH THEIR TS0 AL 
HOSTS. 


] 


1a. 


Ld. 


16, 


1’. 


16. 


. Grnithaderos sovigeyi (Andouin), on camel and sheep in the Penin- 


sular Trndun. 


. Ornithedoras inkerensia Neumann, on sheep of billy regions of the 


North-Western Indin. 

frailhederos papillipes (Birula), om sheep, camel and poultry in the 
hilly regions of the North-Westemm India (occasionally attacks 
THLE), 


f — ricinwa (Linnaeus), on dog and aheep in the Western Hima- 
YOR, 


- Irodes aculifareus (Korseh), on ox in the Enstern Himalayas 


joecasionally attacks man), 


- fredes japonensia Newmann, on cattle in the Upper Burmn. 
. Hoemophysalis cinnabering var, poneete (Canestrini and Fanzagao}, 


om goat in Chitral, 


. Hoemephysolis seacelli Sharif, on gout in the Hazara District, 


Weatern Himalayas. 
Alcemophyestis sundrai Sharif, on sheep in Kuimaon Hills. 


. Hoenaphysalis monigomeryi Nuttall, on pony, dog, cattle and sheep 


in Kaman Hille ond hile of the Central Tain. 


- Heemaphysatis fava Neomann, on dog, cattle (occasionally attacks 


man) in Kumacn Hills, 


. Heemaphysalis hispinose var. indermedia Warburton and Nuttall, 


on aittle and dog practically all over India oxcluding North- 
Western Provinces. 


Hoemaphysalis furturie Nuttall an Warburton, rarely on cattle 
in Kumaon Hills. 


Hiemaphyeclis parva Neumann, rarely on cattle in the Mysore State. 


Haemaphysalis lenchi var, tadica Warburton, on dog, cattle and 
goat in India excluding the North-Western Provinces. 


. Haemophysalis howwletii Warburton, on pony in the Rawalpindi 


District. 


Hoemophysalis spinigera Neuman, on cattle in the Peninsular 
Inidin. 


Heemaphyealia cornigera ver, anomala Warburton, on cattle and 
dog in Bihar, 
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10. Rhigicepholus hoemapkyeatades Supino, on goat, cheep, cattle, dog 
amd horse all over India. 

20. Boophilw onnulatus subsp. culeerafvs (Birula), on cattle and bore 
in Coorg and Mysore States, 

21, Noone moastrosim (Nuttall and Warburton}, on cattle, doo ancl 
horse in Orissa, Bihar, and the Bengal and Bombay Presideacies. 

2, Ayolomma (Hyolomma) aegyptium subsp. drmaedani Koch, 
on camel in the Nerth-Western India. 

23. Hyalomme (Ayalowome) aegyplivm subsp. ferovedint Shavit, on 
cattle and hore in Bile. 

4, Honlomme (Hyalowmina) Jussoint var, breripwaclala Sharif, on 
cattle, “doe and goat in Bengal, Bihar and Poninaular India, 

5, nradlypcrrenimaes iifesrum Korech, on cattle (occasionally atineks ain) 
in the Peninaalar India. 


24. Amblyomma tedudinerivin Koch, on cattle: in the Kasten and 
Peninaalar Incin. 
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Appendix C. 


List OF THE TRDIAN SPECIES THAT HAVE REEX INVOLVED UX THE TLANSMISSION 
OF DISEASES NOTED AGAINST THEIR FANES IN TkDIA OR IN OTHER COTE- 
THIFS. 


1. Arges pertiews, vector of spirochaetes in fowl due to Apirechaela 
geri all over the worl: (very commen in Tndia): pirophamosis 
in fowl due to Moyptignella pullorum in Eeypt, prove poor vector 
wider exptrimental conditions af chicken cholera due to 
Pasteurella avieide in poultry and plerue in rodents. 


3) Gry fiod oro een tig, vothor of huonmian Tela pany fever doe ty 
Swirochaela dudiont in Eorunliland and Abyssinia. 


a. Ornithedora: papillipes, vector of Central Asiatic relapsing fever 
duc to Syarechecta pensea in Central Asia ancl Persia, 

4. Grnifhodoro: lehorensts, vector ol Mhelerna oes in sheep and poots 
of Averbaijoan and suspected vector of Anaplasma ove ond 
Central Arintie relaysing fever in Central Asia. 

fi. Jrodea ricinus, vector of European Red-water fever due to Babesia 
heete all over Ewrope, of fonping ill and tick-borne fever of sheep 
iu Scotland, Focland and Wales, and 4roplagma marginale. 

6. Jowdles Aolocyclug causes tick parolysis in dogs, eats, enlves, lara 
ind children in Australia, 

7 Hoemaphysalis frepinasa, Husperten] vector of Bebesta figenitna 
in Australian aod &, aneias in Mysore, 

& Hoewapinedis cmaabertna ver, janet, weetor of 2, bers in 
BCI Evropent countries, 


(i, Huemuphqwolia leachi, vector of canine piropiasmosis due te 2. canis 
in Afnca. 

10, Rhipicephaias ernguinens, veotor of A. cenia in India and Marseilles 
fever duc to Fickettsie comort in the Mediterranean region anc 
Kenya Colony ; suspected vector of Lick typhus fever and 2, 
qiisont in India ; vector under experimental conditions of Aiur 
pirema marginale, Pastearelie iifarense ond Spirechada Arepanica 
(Bponish relapsing fever). 

11. Akipicephelvs hoemoplysulontes, vector suspected and under ex- 
primental conditions at Tick typdius fewer in Todia ond Samat. 


It, Dermacentor avraiue, veotor muspected and under experimental 
conditions of Tick typlue fever in India and Sumatra. 

14, Aoopitlus avatralia, vector of tropical Red-water fever cue ty 8, 
bigewine and Thedena mitavs in India ond Australia, and Ane 
plasma inaryingle in the Philippines and Queensland, sod veotor 
under experimental conditions of Spirochaeda theilers, 
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l4. Roophilus onnulatis subsp. ealounins, veetor of A. bigentna 
in Southern Europe and Cancusus, 8. berbera in Algerian, Ama- 
plasma reasioum and Spirochoeta theilert in the Northern Canea- 
ALB. 
15. Hyalomine (Ayalomena) aegyptiin, veobor of FR. bigemine, equine 
piroplasmosis due to GB. eeballt ond BL eget, and 2. mutans in 
fi Tndia. 
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STUDIES ON THE AMPHISTOMATOUS PARASITES OF 
INDIAN FOOD-FISHES 


PART I—TWO NEW GENERA OF AMPHISTOMES FROM AN INDIAN 
FRESH-WATER FISH, &ILUNDIA GANGETICA CUY. ANT VAL. 


EY 
HAR DAYAL SRIVASTAVA, D.80. 


Hebminthelogist (On apecial duty, 
Jieperial Pelerinary Research Institete, Mocblenar-Kumawn, 
(Reseived for publication on 8th Apeil 1938.) 
(With Plates KATX asd AM nod three toxt-fipares.] 


Tue group of digenetio trematodes with a sucker at each end has received 
comsidernble attention of the hands of Fischoeder (1901 and 1903], Stiles and 
Goldberger [1910], Nicoll (1915), Stunkard [1917 and 1925], Poche [1925], 
Fukui (1029), and Travassos [1954], Recently, in July 1937, Southwell and 
Kirshner have deseribed Chiorckis purviat which was collected from 
ao Malayan tortoise, Heosemys grandis, by Purvis, The joint authors, after 
giving a detailed history of the classification of the growp, have described the 
Principal characters used by various workers as the basis of classification of 
this group from time to time. Finally they have proposed ascheme of classili- 
cation of mmphistomes which has been adopted by the author in this paper. 
Tn the following pages are described three new trematodes, referable to two 
new genera, obtained from o common fresh-water fish in the rivera Ganges 
and Jummnn, 

Superfamily—Paramphistomoides Stiles and Goldberger, 1910, 

Family—Cladorchidae Stiles and Goldberrer, 1910. 

Subfamily—Cladorchinas Fischoeder, 1901. 

Niconpeniseos aaxgericos, Gen. et Sp., Nov. 

A number of specimens of this parasite was obtained from tho large in- 
tewting of a fresh-water fish during tha months of July to December 1KH. 
Tt isa rather rare parasite infesting on an average about five per cent of ite 
host. The number of specimens in a single fish varies from two to tyenty. 
The anphistomes are large in size and are highly muscular. The body is coni- 
¢al in shape witha wide, circular base formed by the posterior sucker. It is 
completely devoid of spines or scales of any kind, but has well-developed 
gland cells all over. In permanent mounts the body measures 9° 0 te 15° 4" in 
length and 7°0 to §°2 in maximum breadth which occurs across the posterior 
sucker and is nearly equal to its diameter. (Plate XXX, fig. 1). 


"AD mensurcments apo in min. 


( 387 } 
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The anteriorly directed, cup-shaped oral sucker of O° 76—-0°88 & 0°76 
0°95 in size opens to the outside through a small vestibule. Posteriorly it beara 
two small laterally directed pouches, measuring 0*16—0°5%0°16—0-24 in 
size, which open dorsally into it. The posterior sucker is « large, cirenlar atruc- 
tureof@'2to7°S in diameter, and is studded on its inner surface with a large 
numberof prominent papillac, Ttis situated at the posterior end of the conical 
body forming its base, The sesophagus is a narrow tube, 1*3—1"4 long, 
and hag an oval etsophageal bulb, O° 52—0°34 3% 0° 26-—O0'4 in size, at its 
posterior end. The oesophagus and its bulb are both eurronnded by numerous 
deeply staining celle, The caeca follow ao typical course and end blindly at 


the hase of the conical body. Their blind ends are slightly swollen. (Plate 
XXIX, fig. 2.) 


The testes are deeply lobed structures situated at about the middle of the 
body length, one on either side between the eseca and the body wall. The 
laft testis, measuring 1*§4-—1" 84 x O° 76—1' 02 in size, is situated a little in 
front of the right testis of 1*8—-1+9 0° 88—1- 08 in size, From each testis is 
given off m vas raiianiana which rung transversely towards the median line whore 
the two meet to forma common swollen sac. Tho Intter continues anteriorly 
inte m coiled vas deferens which swella up to form the vesicula seminolis on 
entering the cirrus sac, The cirrus gac is a well-developed, bulb-ehapod 
structure of O° $4—0° 46x 0-24—0- 28 in size, Tt encloses the vesicula seminalis, 
a arial tubular pars prostatica surrounded by prostate gland cells and an 
elongated, tumbler-shaped ductus ejaculatorius. The male ond female pores 
lie close together in a hallow depression of the ventral body surface, surround- 
ed by a huge but feebly muscular cenital sucker, 1* Oto 1'4 in diameter, The 
genital pore is slightly sinistral, lying in level with the oesophageal bulb. 


The ovary is a small, oveid body of 0°40—0'64x0°38—0'52 in size, 
situated close to the blind end of the left caecum at the cireular base of the body. 
The elongated soc-shaped ehell glind complex lies immediately behind the 
ovary and measures 0'5—0'0 3» O° 3—0'36 in size, The oviduct pives off a 
narrow fairly long and eonspieuons Lanrer's canal just before entering the shell 
gland complex, The vitellaria consist of numerous small follicles of irregular 
shape and varying sizes, arranged in the form ofan U. They begin from the 
hinder end of testes and extend laterally to the caeea and in the space ot the 
base between the blind intestinal ends, The volk reservoir lies in the centre 
of the base. The uterus consists of a single, long, transvereely coiled ascending 
tube containing a large number of egea, 0 11d—0°152 x O° 053—0 072 in 
size, “The uterine coils are confined to the intercaccal space, The excretory 
ayetem is H-shaped. The lymphatic aystom consists of three paira of longi- 
todinal canals. The details of the two aystems could not be studied, 


The new genus, Nicollodiscus, is named in honour of Dr, W. Nicoll the 
well-known English parasitologist. It is assigned to the family Cladorchidae on 
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account of the presence of oral diverticula, Within the family the genue falls 
under the subfamily Cladorchinae Fischoeder, 1901, and in its affinity stands 
nearest to Claderchis Pischoeder, 101, It resembles the latter genus in the 
presence of o genital ancker but differs in the conical shape of its body, size, 
position and character of the acetabulum, aise of the genital sucker and the 
position of the gonads. 


GENERIC OTAGhoss 


Fairly large sized amphistomes with smooth, conteal Indy, Chal sucker 
with paired pouches ; acetabulum very large, circular, posteriorly directed, 
papilloss and forming the base of the conical body, Oezophagus ani Ger 
phageal bulb present ; eneca extend tohinderend, Testes, two-lobed, exten- 
eaecal and slightly symmetrical, placed one on either side about the middle of 
the body. Cirrua sac enolosing veaioula seminolis, pars prostatien surrounded 
by prostate glond cells, and ductus ejaculntorius present. Genital pore 
alightly sinistral and in level with the oesophageal bulb. Genital suckor very 
large but feebly muscular, Ovary compact, situated near the blind end of the 
left caecum. Laurer’s canal present. Vitellaria follicular, arranged in the 
form of an U, beginning from the hinder end of the testes and meeting pos- 
teriorly in the imteresecal’ apace. Uterus pre-ovarian, intercaecal; eggs 
ners, opera late amd, large sited, Ioxeretory system H-slinped; Lyin- 
ong system consists of three longitudinal canals, Porsites of fresh-water 

Vee, 


TYPE-8PECIES.—JICOLLUISC0s GANGETICUS 
ORIENTonIScUs teraToy, GEN, ET, Se., Nov. 


Four specimens of this species were collected from the rectam of ona out 
ofa nomber of specimens of the host examined in 1934. The smooth cloneated, 
fusiform body measures §°0 to 7°O in length and 1°12 to 1°82 in maximum 
breadth across the level of the testes, The anteriorly clirected] oral sucker ja 
ovoid in outline and opens to the outside through asimall vestibule. It measures 
O° 22—(r 24 x Or 26—0°3 in size and has two posterolateral pouches of  1— 
i 12 in diameter. The acetabulum iso strongly muscular, cup-shaped structare 
of U0 G8—0°76 in diameter ancl ia situated sub-terminally at the posterior end 
of the body. The narrow ocsophagua, 0-44-—0" 54 long, i is continued = ypsoeter- 
iotly into a spindlo-shaped ocsophagen! bulb, O°3--0'4x 0° 14——p: 98 
in size. The intestinal caeca are long, narrow tubes with ecrenated outer 
margins, They extend in a somewhat wavy course up to the posterior level 
of the ovary. Both the oesophagus and its bulb ore surroonded by a large 
number of deeply etaming cells. 
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The testes, two in number, are lobod, massive structures situated one 
behind the other in the intercaecal space, ‘The anterior testis, measuring 
O°T—1' 04 & 1°14 in size, lies at the fend of the anterior half of body length. 
The posterior testis, 0* 4—1-* 12% 1° 60, is situated behind the anterior testis. 
The vesicula seminalis is a fairly thick transversely coiled tube divisible into 
vesicula seminalis interna and externo. The amall egg-shaped cirrous sae, 
0°22—0 3 x 0 12—-0- 2 in size, encloses a small portion of the vesicula semi- 
nolis, a emall tubular pare prostatica surrounded by prostate pland cells and a 
minute ductus ejatulatorius, The genital pore lics immediately behind the 
intestinal bifurcation. 


The ovary ig slightly triangular in shape with a deap notch in its bnse 
which is directed towards the blind extremity of the right caecum. It is of 
0 S4— 3x 0 22-0 38 in size, and is situated in the interenceal space slightly 
to the right of the median line at one-fourth to one-seventh of body length 
from the hinder end, 4 small Laurer’s canal is given off from the oviduct. 
The spherical shell gland mass, 0° 22—0-3 in dinmeter, lies a litle obliquely 
behind the ovary. The vitellaria consist of a number of irregular follicles 
extending laterally to the eaeca from the level of the anterior margin of the 
acetabulum te that of the iniddle of the oesophagenl bulb. At the posterior 
end they extend a littl towards the median line. The uterus consists of a 
transversely coiled ascending tube containing a nomber of eggs O- 114—0- 120 
xO O40 070 in size. The excretory system consists of a pair of lateral 
tubes which form characteristic loops round the eacea and posteriorly open 
into the excretory bladder situated dorsally to the acetabulum. The lymphatic 
system congiste of three pairs of longitudinal tubes, 


In its affinity the genus Ori¢ntodiscus stands nearest to Cldorchis (aa 
revised by Southwell and Kirshner, 1937), The characteristic feature of the 
new genus is its excretory system. The anterior extent of the vitellaria also 
is rather wiusual, 


GENEREC DLAGHCKSES 


Body smooth, fusiform ; orl sucker with paired pouches ; oesophagns, 
occophagen| bulb and pouches present ; ones ex bend posteriorly to the level of 
the ovary; acetabulum strongly muscular, cup-shaped ond subterminal. 
Testes two, massive, intercaceal and tamdens: anterior testis citunted at the 
base of the firat half of body length, Cirrus sac present; vesicula seminalis 
divisible into interne ond externa. Ovary situated of posterior fourth to 
eoventh part of body longth. Laurer’s canol present. Vitellaria follicular, 
lnteral, oxtracascal, extending from the lovel of the oesophageal bulb to the 
anterior margin of the acetabulum, Uterus intereageal, pre-ovarian ; eggs 
many ind operculate, Exerebory syetem consists of two Lateral tubes which 
form typical loops round the eooen 7; excretory bladder dorsal te the acetabo- 


tom. Lymphatic system consista of three pairs of longitudinal canals. Para- 
sites of fresh-water fishes. 
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Fig. 2. Exerobory ayeben of 0, sumnai, n. ap 


‘TWPE-SPROUES.— ORIEN TODIEOUR LOBATUY 
ORIERTODIEOUS JUN AT, N, AP, 


Six specimens, four mature, of this parasite were obtained from the rectum 
ofa fresh-water fish from the river Jumna in July 1034, The type specumen has 
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Fig. 3, 3. jenimed n. aph 

aamooth, cylindrical body of 6°45 in length and 1*2 in maximum breadth in 
the region of the testes, The ovoid oral sucker 0°24 % O° 26 in size, has a pair 
of posterio-lateral pouches and opens to the outside through o small vestibule. 
The strongly muscular, cup-shaped acetabulum of 0 66 indiamoter is situated 
subterminally at the hinder end of the body. The narrow oesophagus, (32 
long, opens posteriorly into an oesophageal bulb, 0°3 = 0°16 in eize, The 
cagca extend in a wavy course up to the level of the ovary. 

_ ‘The two epherical testes are situated in tandem in the intercaccal space 
in the middle of the bedy length. They measure 0° 660-75 in diameter, 

F 
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A small cirrus sac containing vesicula seminalis interna, pars prostatiea and 
ductus cjaculatorious is present. The vesioula seminalis externa is fairly long 
and coiled. The spherical ovary of 6 24in diameter is situated slightly to the 
left of the median line in the intercaecal space at the beginning of the last 
quarter of the body length. A small, diffoge elell gland mass lies behind and 
partly overlapping the ovary, Uterus as in type species and contains several 
eggs of O 1ld—O° 12 & O° 072—0' 076 in size, Vitellaria are follicular, extend- 
ing Interally from the anterior level of the acetabulum to the posterior level of 
the oceophageal bulb. They partly overlap the cacca. The exeretory and the 
lymphatic systema are as in the type species. 

Orientodiseus jumnai, on. ap. resernbles the type species in most of its 
characters. The only important difference is the unlobed character of the 
gonads which is constant feature both in mature and immature forme, 

The wuthor is deeply grateful to the Director and the Pathologist of 
the Imperial Veterinary Research Institute, Muokteswar-Kumaun for kind 
enovurgement., 
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OBSERVATIONS ON THE BIONOMICS OF THE OX 
WARBLE-FLY 


{HYPODERMA LINEATUM DE VILLERS) 
EY 
B, N. SONI, B.Sc. (Pb.), B.Sc, Ager. (Eprv.) 
Imperial Veferinary Research Inshitule, Muttenoor aman 
(Received for publication on Thh March 1038) 
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I. Istnonverion 


‘Tae present inquiry on the warble-fly infestation in domesticated animals 
in India was undertaken in January 1937, at the Imperial Veterinary Research 
Institute, Mukteswar, under o research scheme sanctioned by the Imperial 
Council of Agricultural Research. 


This article deals mainly with some obaervations made, during a period of 
about seven months, on the life-history of Hypoderma linentum at Mukteswar, 
in the Kumaun hills (altitude 7,500 ft.), and its effect on the general condition 
of the host and alse the incidence of infection in ome particular type of enttle 
(hill bulla) in India. Opportunity is also taken for embodying herein a few 
incidental observations concerning the distribution of the pest in certain locali- 
ties in the Punjab, in order to illustrate the diversity of habits exhibited by it 
under varying conditions of topography and climate, for, os will be seen from 
what hos to be stated later, the seasonal oecurrence of A. linextum in these 
localities is not synchronous with what has been observed in the case of this 
pest in the Kumaun hills, One can hardly over-estimate the importance of 
observations of this kind in formulating combative measures against the pest, 


UI, PencexTaGe OF INFESTATION IN HILL BULLS 


Recent observations have indicated that H. linealum is indigenous to 
Mukteswar and its neighbouring localities in the Kumaun hills. This is borne 
out by the fact that during last winter warble turours appeared in dairy cows 


( 375 ) 
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born and bred at Mukteswar, whilst towards the end of April 1937, the writer 
actually observed what appeared to be an adalt A. Kacatem in a locnlity 
adjoining Naini Tal (altitude 6,000 ft.) but which unfortunately he was unable 
fo secure. Additional evidence in support of this statement is provided by 
the fact that the oesophageal forms of A. Greatam larvae have been recovered, 
during July 1837, from bulls maintained at Mukteswar since October 1936. 

In Janoary 1997, a systematic survey was undertaken with a view to 
obtaining an indication as to the extent of warble-fly infestation in hill bulls 
at Mukteswar, including those housed in the out-kraals of the station. In all, 
872 bulls were examined, out of which 199 (43°23 per cent) showed warble 
tomours in their backs, the maximum number of warble tumours observed in a 
single animal being fifty-thres. Nearly fifty-five mature larvae were pressed 
out from some of these tumours and all of these were identified as Hypoderma 
lineatum, which eo far has been the only species of Mypaderma recorded in 
this Joenlitsy. 


From the foregoing figures, it would appear that H. lineatum ia well eatab- 
lished in tha Kumaun hills, amd it would be of interest to enquire into the 
possible factors that determine the occurrence of this pest at such high altitudes, 
Tt is worthy of note that similar observations have also been recorded in the 
United States of America by Bishopp and his collaborators (1926), for, accords 
to these authors, warble-flies seam to thrive well in fairly high altitudes, this 
being specially true with Hypoderma linealum, which is known to be abundant 
at elevations above 7,000 ft. The evidences so far available would seem to 
suggest that the pest is not influenced—at any rate, toany appreciable extent— 
by conditions of temperature and topography, asis evidenced by the fact that 
ff, Hacatum is also abundant in the Punjab which, in respect of both these 
ecological fagtora, is very differeat from the Kumaann hills. The difference in 
temperature conditions between the two localities may, however, provide an 
éxplonntion for the fact that while at Mukteswar it was observed that the 
warble tumours continued to appear in the backs of cattle till early March, at 
Hissar (Punjab), no tumours were reported to hove bean observed after the 
middle of January. It is of interest to note that in the course of a short tour 
which the anthor undertook in the Punjab during the winter of 1937, the peat 
was most prevalent in areas where rainfall was scanty and the eoil was sandy 
loam, The districts of Hissar and Ferozepore were found to be comparatively 
heavily infested, while, a9 already recorded by Cross [1920], coat warbles were 
inost common in the “ Barbary" breed in the Salt Range area in the 
Jhelum district. 


Tl. THe onsornackaL FroRMs 


It is of interest to observe that the oesophageal forms of H, Nneatum 
larvae have been found to occur at Mukteswar, continuously from the ond of 
March 1937 to the date of writing (October 1937). This is a point which it 
would seem difficult to reconcile with the generally actapted view that #4, 
fineatiem has only one brood in a year. The occurrence of these forma has also 
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been noted in the two neighbouring localities of Naini Tal and Ranikhet during 
April and May respectively, It may be mentioned that the bulla examined at 
Mukteswar were brought from Garhwal (altitude 4,000 ft.) about four to six 
months previously, and that one of tho oxen, which showed ocgophageal larvae 
at Naini Tal, was brought from Muzaffarnagar (Western U. P.), while the 
bulls at Ranikhet were imported from Lucknow only a few days before they 
were slaughtered. On the basis of tho available avidenos concerning the 
length of the different stages in the life-oycle of A. Nneatiem, the oesophageal 
larva appearing in the ond of March and early April should be the progeny of 
adult flies that were on the wing in the latter part of January—a conclusion 
which would seem difficult to uphold, in view of the climatic conditions in 
Garhwal during this mouth of the year, 


IV. THe Gehuns If THR SURCUTANEOUS TISSUES 


In order to determine with some exactitude the average length of time 
taken by the larvae to mature after their first appearance on the animal's 
back, infected bulls were kept under constant observation at Mukteswar, The 
duration of this period was determined by the interval between the first 
appearance of the warble tumour and the escape of the mature larva from it. 


The following figures (Toble T) were derived from eighteen tumours 
obeerved on four different bulls :— 


Tannen I 


Number of days required 
Bull Muomber of fumoans by the larva to mature 


In och tumour 
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nt 
ik 
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1S de de om 





At Muktoswar, the average period of development of A. lineatum larvae in 
he subcutaneous tissues of the animal's back was, therefore, nearly fifty-one 
ays. 

. A perusal of the available literature on warble-flies shows that Lanke 
(1921) is the only worker who has recorded the oocurrence of spineless forms of 
4. lineatum larvae in the enbeutaneous tisswes of cattle, Laake’s observations 
in this respect, however, have been recently disputed by Knipling [1935], 
according to whom the apparent moulting of an oesophageal larva to « spineless 
form, 08 observed by Laake [1921], was merely a process of saparakion of the 
outer layer of its cuticle, together with the spiny armature, this process being 
particularly noticeable in disintegrating larvae. Further he observes that 
auch larvae, being flaccid, are devoid of the characteristics of truly moulting 
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larva, and when punctured, yield watery disintegrated tissues. What, 
however, appeared to be definitely a spineless form of the larva was encoun- 
terod by the present writer on two occasions in infected animals at Mukteawar. 
This form ehows an entire absence of spines except on the anterior and posterior 
segments. The cephalopharyngeal skeleton and mouth hooks are morpholo- 
gically similar to these of the oesophageal stage larva of A. linentom, It 
differs from the oesophageal larva in being club-shaped instead of torpeda- 
shaped, whilat the segmentation is more pronomneed and the surface leas glossy 
(Figs. 1-3). Unfortunately, both specimens were damaged while being 
mounted in Berlese’a medium. 


Fig. 3, 
Cephalepharyngpeal skeleton on 
S eeed in beth trpes of 
larvae shown im figa, 1 and 2, 





Fig. L Fig. 2. 
Oesophapeal lnevn, x11, Spineless laren off back 
af tboef. #11, 
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VY. THE EFFECT OF INFESTATION ON THE cONDITION OF THE HOST 


Five heavily “warbled" and two warble-free bulla were kept under 
identical condition: of housing and feeding, and their body weights were taken 
weekly for nearly threa months, from February to April 1937. As will be 
seen from Table I, the “ warbled " bulls continued to lose weight until about 
the middle of March, which is about the time when the majority of the larvae 
at Mukteswar eecape from their warblea, and from this time onwards they 
showed a progressive increase in their body weieht. No appreciable loss in 
weight was observed in the two control animals, These observations are in 
aceord with those recorded by MacDougall [1995] in Seotland, who observes 
that the “ condition fof animals) suffers from the presence of a number of 
larvae in the subdermal tissues", 


Tante IT 


Talulated ‘records’ showing the lost af body weight in “ warbled " animals 
The numbers marked with aslerisk represent control (uninfested) hulls. 


Weeki : fog from Sth Pebriany 107 Mean weekly io 
| cekip body weights in Ib. commencing fron = f 7 eae ee 





V1. SUMMARY AND CONCLUSIONS 


Observations carried ont at the Imperial Veterinary Research Institute, 
Mukteswar, have shown that :— 

Over fifty per cent of the hill bulls purchased for experimental purposes 
are infested with warble grubs (Hypoderma lineatum) and that it takes nearly 
fifty-one days for the larvae to mature after their first appearance in the sub- 
cutaneous tissnes of the animal’: back, The mature larvae have been encoun- 
tered a3 late as the beginning of March, and in this respect the seasonal oveur- 
rence of A. finestum at Mokteswar would appear to preasnt o feature somewhat 
different from that recorded for the same species in certain other localities in 
India. Thus, at Hissar (Punjab), no tomoure in the back are noticed after 
the middle of January. 
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The presence of warble tumours in dairy cows and of otsophageal larvae 


in bulls born and bred at Mukteswar shows that the pest is indigenous to this 
locality. 


During 1037, the occurrence of orsophageal forme of A, Nneatum was 
noticed for the first time at Mukteswar towards the end of March and thence- 
forward they were encountered continuously during an observation period of 
nearly seven months. The significance of their occurrence over such a long 
period is not understood and it would appear difficult to reconcile this with the 
generally accepted view that there is only one annual brood of A. lineatum 
in Indin. 

Evidence has been obtained that the presence of warble tumours reaults in 
a loss of condition of the affected animal. 
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A STUDY OF THE LIFE-HISTORY AND PATHOGENICITY 
OF COTYLOPHORON COTYLOPHORUM (FISCHOEDER, 
1901) STILES AND GOLDBERGER, 1910, OF INDIAN 
RUMINANTS AND A BIOLOGICAL CONTRO, 

TO CHECK THE INFESTATION 


RY 
HAR DAYAL SRIVASTAVA, D8, 


Felminthategiat (On special duty) 
mperial Veterinary Research Fnolitete, Mubtestoar-Kumann 
(Recsived for publication on ted March 1998} 


(Whit Plates AMXI—MAAIY) 


Trover a knowledge of the life-history of a parasite is necessary in de- 
termining ite pathogenicity and in deviging means to check its infestation, 
the life-histories of only a fow trematodes have eo far been worked ont in this 
country. Liston and Soparkar [1017] earried ont experiments on the life- 
history of Schistosoma apiadalis and found that enoils of the species Jadeplan- 
orfis erusiue and Limages acuminata serve aa the intermediate hosts, Baoan 
Avyar [1932] discovered the molluacan hosts of two amphistomes—Param- 
phistomum ceret and JFrschocderive elongata. A year Inter Rao established the 
hife-evele of Sehisinsoma nasalts. Pholerao in 183% demonstrated that J, 
acinineta serves aa the intermediate host of Fasciola gigantica in the Kumaun 
hills, 

The occurrence of epizootics of acute amphistominsis among sheep 
and goats in the United Provinces was responsible for undertaking an investi- 
gation into the life-history of a common amphistame, Cotvlopheron colylophoa- 
rim, of Indian rominants. Besides establishing experimentally the life- 
history and the pathogenicity of the amplistome, a Mological control to check 
ite infestation has been discoverer. Tt bins heen observed tint while adult 


amphistomes are apparently non-patherenic, they are, in their immature 
stages, highly pathogenic, 


Specifically determined adult specimens of the amphiatome, obtained from 
the rumen of goate and sheep, were first thoroughly washed with water and 
then placed in small beakers containing normel saline and were kept at body 
temperature in an incubator, When a sufficient number of eggs was laid, the 
worms, While they were still alive, were removed and the saline was decanted. 
The eges were washed in several changes of water. Tt was found that any 
bacterial growth in the leaker containing eggs interfered with their develop- 
mont. The orgs were kept in distilled water which wae chonged of least thrice 
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a day. They are whitish in colour and ovoid in shape, with a slicht ottenia- 
tion at the opercular end. They measure 0°0126_0°013 x O-68—0° 009 
in size. When kept at a temperatore of 80° to 90°F., they hatched in eighteen 
to twenty-one days, Though hatching of the eggs took place throughout the 
twenty-four hours, most of them hatched between 10 4.M. to 4 P.M. 


The miracidium is extremely notive and is attracted towards the lighted 
side of the container, showing marked heliotrepism. It is pyriform in shape 
and measures 0014 to O02 6 O° 008 to 0°005 in size, with the maximum 
breadth occurring across the anterior fifth of body length. It is covered, 
except at the apical papilla, with ciliated epidermal plates which are twenty 
in number, arranged in four rews round the body. There are o flask-shoped 
gland (primitive gut), two pairs of penetration glands, reproductive tissue and 
the usual types of exeretory and nervous systems, The miracidia were utilised 
in infesting parasite-free, Inboratory-raised specimens of a common snail 
Indoplanoriis exustua. A few snails were placed in a dish of water containing 
actively swimming specimens of the miracidia, The larvae attacked tho 
snails very readily and slowly penctrated into its exposed parts, specially 
foot and mantle. The infested snails began to shed corcarine in thirty to 
thirty-five days, 


TREVELOPMENT INSIDE TIE SS ADL 


The mirncidia retain their ciliated plates for a few hours after penetration 
into the body of the mollusc. Soon they become ovoid or elongated in shape 
with broadly rounded ends—sporccyat—and the miracidial organs begin to 
disappear. A very thin cuticle develops round the body. In about twanty- 
four to thirty houre, the germ balls break up into a number of germ cells which 
fill the central cavity. The germ oells do not appear to possess cell walls, 
They develop inte rediae which begin to appear in three days’ time ond attain 
their full size inside the spordeyet in about a fortnight. ‘The number of rediae 
ina single sporocyst varies fram five to eight. There is no birth pore in the 
sporocysis and consequently the enclosed redine come out by ruptoring the 
wall at the anterior end. The pair of fame celle present in the miraciclium 
persist in the fully formed sporocyets which measure O° 2—O-35 % O° 12— 
fi fD in size. 


A fully mature redia is sineage-chaped, Measuring it TE ee Oo ld— 
O° 16 in size, and possesses a mouth, pharynx, cesophague and a rhabdocoel 
aut, besides excretory and nervous systems. A number of unicellular bodies 
art found associated with the gut, There are no Interal appendages, The 
birth pore develops only after the rediae have emerged from the sporocyst. 
The excretory system consists of three pairs of flame cells, The cells of the 
anterior pair lie one on either side of the gut while thoee of the posterior pair 
are situated laterally a little in front of the hind extremity, The cells of 


*All measurements or¢ in mm, 
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the third pair lie one on either side in the equatorial region of the body, The 
duata of the third pair of flame cells open into thoen of the anterior pair. The 
ducts of the anterior and posterior pairs of flame cells join on either side to 
form a common duct which swells into ao bladder, The exeretory pores are 
situated Interally close behind the middle of body length. The rediae after 
leaving the sporotyst migrate into the liver and ovotestis of the host where 
they complete their development. The formation of daughter rediae though 
not common has been observed in a few cases. 


The cereariae belong to the ‘ pigmentata group’. They leave the redine 
through the birth pore in an immature stage and complete their development 
in the tissues of the host. Fully developed cercariae begin to come ont thirty 
to thirty-five days after the infestation of the snail with miracidia. In their 
internal structure the cerearine resemble closely Cercarias indicae XXTX 
Sewell, 1922, but differ from it-in theskeofthe body which is smaller and in the 

resence of a feebly developed envelop of the circular muscle bres arcand the 

ase of the oesophagus, Like the miracidia, the cercarine are also strongly 
heliotropic. They begin to come out in large nombers when the aquarium 
containing the infested enails is kept in the sun. The largeat number of 
cercariae is shed between 10 Ast. and 4 pat. After a brief active period, the 
cercaria, contracts into o stnall, spherical maas around which a thin cyst wall 
is secreted and the tail is cast off. The cysts are hemispherical in shape 
and deep gray in colour. ‘The larvae readily encyst on the sides of the con- 
tainer and on suspended vegetation, In these experiments leaves of tamarind 
and banian trees were provided. A number of leaves bearing large numbers of 
encysted metacercariae were fed to two out of four parasite-free and laboratory- 
raised goats, the other two remaining as controls. Four months alter feeding 
the metacercariae the animals showed symptome of acute amphistomiasis to 
which one of them succumbed. On post mortem examination numerous im- 
iature ainphistomes were found embedded in the wall of the duodenum and 
the initial part of the intestine, The other infested and the two controls were 
slaughtered six months later and adult specimens of Cotylophoron colylophortm 
were obtained from the rumen of the first, while the last two were free 
from amphistomes. 


Feeding experiments were carried out to determine the span of life of the 
enoysted metacercariac kept under guitable conditions of temperature and 
moisture, A large number of lenves containing freshly encysted metacercarine 
was kept in small moist chambers at room temperature for a period of five 
months, Parasite-free lambs were given two, three, three and a half, four and 
five months old eysta and it was found on subsequent examination that the 
enoysted metacercariae® remain viable for a maximum period of four months, 
Tt was observed that while most of the three months old metacercarine develop- 
ed in the host only a few out of the four months old cysts could develop inte 
adults. 
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ATHOGENICITY 


Until recently anphistomes were regarded as perfectly innocuous para- 
ait. While discussing * Gillar' in his article on ‘Some problems in sheep 
di 2", Baldery in 1906 points out that clinically it somewhat resembles 
fasciolingia, In describing the pathological lesions he states, ‘‘ Tho really 
pathogenic lesions will be seen in the small and large intestine, noticeably so 
in the pylovie region of the former. Here there will be seen an enteritis, the 
mincons membranes being necrotic and probably shredding off in places .... . 
The veins in these areas will have quite a varicose appearance", He collected 
amphistomes “in an undeveloped state" from the haemorrhagic areas. 
Though he stotes, “ In subsequent post mortem examinations, the presence of 
itimature amphistomes was found to be constant and always in the diseased 
duodenum and pylorus ", nevertheless he did not suspect these parasites as the 
causal agents and remarked, “ It is supposed that these organisms have not a 
very serious effect", Speaking of the ovine disease * Gillar’, Walker, [1906], 
pointed out that it is practically confined to the low-lying awampy areas 
and that usually the malady is at its worst during the months of December, 
January and Vebruary. Le Roux [130] investigated two serious outbreaks 
of amphistomiasis due to Cotylopheran colylophorum in the Orange Free State, 
In the first outhreak thirty per cont and in the second, fifty per cent of the 
flock had died. Pande [1045] reported an outbreak of amphistomiasis in 


cattle in Assam, 


On being ingested by suitable hosts the eneveted metacereariae oxcyat 
in the duodenum and the initial part of the intestine and the immature amphis- 
tomes attach themselves firmly to the mucosa. Later, they migrate to the 
rumen to mature and ovipesit. It has been observed by the author that the 
amiphistomes are pathogenic only so long as they are in the ducdenom and the 
intestine and becorme apparently innocuous on migrating to the rumen, The 
infested animals in the above experiments appeared dull, weak and anaemic, 
They suffered from general unthriftiness and persistent foctid diarrhoea tll 
theend. Onaccount of the pronounced anaemia oedema of the submaxillary 
epoca, a8 in fastiolingis, developed. The duodenum and the intestine were 
found to contain haemorrhagic duid, and the mneosa, specially of the duade- 
num, wae markedly thickened and necrotic at places, The faeces were often 
found to be blowl-tinged and usually contained large numbers of immature 
ainphistomes. Recovery followed tho migration of the flukes into the rumen 
where they attain maturity and live as practically non-pathogenic adults, 


The author did not carry ont any therupeutic experiments, Le Roux, 
[1f00) found that carbon tetrachloride in doses of 8 to lOc. cc. in raw linseed 
oil was effective in case of sheep, However, the large dose recommended by 
Le Roux is rather dangerous, and should be used with extreme caution. It 
must not be employed in the case of milking heifers. Instead, tetrachlorethy- 
lene and, im the cose of cattle, hexachlorethane should rather be tried, The 
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drug should be administered in capsules or by stomach tube to ensure its pas- 
sage Into the rumen. The infested animals should be given bone meal to make 
wp for the loes of calcium, According to variuns workers administration of 
magnesium aulphate or waleivn Inctate reduces the toxicity of carbon 
tetrachloride and may be tried. ‘Treatment, while there is aente enteritis, is 
not desirable, 


PRorayhaxis 

The same as for fascioliasis. 

It hasbeen obeerved that whee tho anvils of the gpucies, Jndoplunorhis 
exustus, aro Tifested with au aquatic Olvovhweto- Chaeloprater lineneed—<thiey 
tun not be infested with trematode tnrvae, while the sune snails whom free 
from othe Glisuehacte ure rendily infested with mivacidia, Though 
propagation of the Qligochaete under field condition: has not been tried, the 
cxamination of simils from ponds los confined the oleervations mae in the 
laboratory. 

The nuthor is theophly pratoful do the Pallalogist aid the Dineebor of Uhis 
Insitute for uel kind delp aid onemumaement, THe is also tonkfol te 
Dr. H, BR. Mehra of the Allahalod University for valuable snggeation. 
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A NOTE ON PLASMODIUM BUBALIS SHEATHER, 1919 
BY 
M. ANANT NARAYAN RAO, G.ALY.C. 
Lechiver in Parasitology, Madras Veterinary College, Madras 


(Receiver! for publication on 18th May TS8] 
(With Pista KXX¥] 


——. a 


SWEATER (1919) discovered Plosnedive bubalia in the blood of two 
buffaloes used for the production of anti-rinderpest serum at the Imperial 
Veterinary Restarch Institute, Mukteswar. Since then the parasite has heen 
reported from there from time to time. Jt would appear that this protozoon 
affecting the buffalo has not heen reported from any other province in India 
excopting Madras. In 1933, the organism was encountered in the blood ameara 
received in the Parasitology section of the Madras Veterinary College from a 
rinderpest-siricken buffalo near Tekkali, Ganjam district. More materiul 
for study could not be had from thet animal owing to its death. Tt was 
possible to obtain blood smears from other buffaloes from that villace but no 
Plasmodium could be detected. In 196, P, febalie was found by the Super- 
intendent, Madras Serum Institute in the blood smears of ten buffaloes used 
for anti-rinderpeat serum production and one weed for serum againgt haemerr: 
hagio septicaemin, All the eleven buffaloes carne from near Gudur, Nellore 
district, The last animal developed haemoclobinuria andl arisain temperature 
after the first bleeding. Examination of its blood smears revealed P. bubslis, 
This animal was not used for further bleeding but was kept ander observation 
to wateb the natural conree of on atieek with the plasmociiom. Bat for the 
rise in temperature and tho haemoglobinuria, the animal showed no dis- 
comfort and the urine cleared wp spontaneotaly on the following day. The 
pirisites disappeared from the blexl ag rapidly as they appeared. It seeme, 
therefore, that P. bubalis ia a cryptic protozoon of buffaloes just as Prypane- 
son theilert ia of cattle, ie, thoy show themselves in the preasnea of on in- 
tercurrent disease like rinderpest or when the vitality is lowered by bleeding 
for the production of serum. 


Sheather [1910] has described this plasmodinm in its different stages of 
development in the blood excepting gametocytes, and it is propose: to give 
below o very brief description of the parasite with a achomotic diagram of the 
achizogony, 


The pasmedium which grows in the red blood cells of the buffalo can bo 
conveniently divided into three groups for the aake of description, tiz., (a) 
young ring forma (Merezoites which have entered the red blood cells) (A) 
developing trophoaoites into schizonts and (c) cametooytes. 


{ a87_) 
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388 Plasmodium bubaliz 
(a) YOUNG WIkG FORMS 


The majority of the young forms are ring-shaped but some appear almost 
like Babesta, The young forma measure 1°5 to 2u in diameter. The nucheus 
is venally seen ana lump of chromatin placed at some part of the cireum- 
ferenee of the ring. In some it is crescent-shaped and in a very few, a 
emiall clot of chromatin is seen near the larger nuclens. 


{h) TvELOPING TROPHOZOITES 


The ring forms increase in size but seem to ehow very littl: amoeboid 
movemont, when they have attained a size ringing from 2°65 to 4-Sp, pigment 
granules appear in their protoplasm. Most of the granules are rod-shaped and 
of varying sixes, They are usually clumped together in some part of the 
protoplasm, These granules seem to increase in size as well as in number ag 
the trophoxoites grew, A fully grown trophozoite measures 5 to Ou in diameter, 
Venally the porasities] red blood cell is not enlarged. ‘The blood shows 
amgemic chances to some extent and itis difficult to ascribe these changes 
exclusively to the protozoon infection when another disense is aleo present. 
Some of the trophosoites which attain the size noted above show signa of 
division into meroxcites. Eight to twelve merozoites have bean encountered 
insehizonta but Shenther (1919) appeors to have found seven to fourteen 
mertiaoites, These aro sometimes soon freo in the blood smear and each of 
these on an average measures Ip in diameter, 


{¢} GAMETOCYTES 


Some of ihe full grown trophoroites assume the characters of gametocytes 
aud are about Gy cachindinmeter, They are rounded in shape and almost 
fill the parasitised red blood cell. Sowe of them have their chromatin, more or 
less oornpact, near ome al the poles ond the piginent granules are found 
ageregated ino mass at ihe other pole. Its protoplasm as compared to tro- 
phownate shows a tendency to deep staining with Leishman’s stain, These are 
evidently the female gametocytes. The others are slightly smaller about 5° fy 
in diameter and have their nuclear chromatin loosely gathered at one pole, 
Some chromatin granules ore aleo found strewn uniformly in its protoplasm 
whila the dark pigment: granules aro lonsely aggregated at the other pole of the 
organism, These are less in number then the other kind anrl are apparently 
the male gametocytes [Plaio REY, fiz. §, 8 a, ond & 4], 


Té has not been peesible to aecertain any periodicity of fever cnused by this 
protencn eines the animals tliat. came under observation either died or ceased 
bo show te parasite in bloom after a dayor two. The blood smenrs made at 
tlifferent intervals from the buffaloes at the Madras Serum Tnstitute showed all 
the three groupe of forme deserihed above and the relative eounts of those did 
nol help matters, 
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A NEW GORGODERID TREMATODE FROM THE URINARY 
BLADDER OF AN INDIAN MIGRATORY FISH, 
BELONE STRONGYLURA 
BY 
HAR DAYAL SRIVASTAVA, D. Bo. 
Helminghologiat (On special duty) 
Imperial Veterinary Research Institute, Wubteswar-Kumaun 
[Received for publontion on 26th March Loo8) 
(With ona teat-[Keure) 

Braun in 1899 created the genus Phyllodisionum (Family—Gorgoderidae 
Looss, 1902) with Jéet. folitem as the type. Subsequently a large number of 
species have been deseribed under the genus. Lewis [1935] published a 
thorough revision of the getua and gave a key to its valid species, deseribed 
upto 1992, Since then a number of species have been described. Recently, 
Ehalerao [1937] added two more species te the genus and gave an identificn- 
tion key. In this paper is described a new species of the genus which is para 
sitic in the urinary bladder of on Indian migratory fish. 

PRELLGUISTONUM EEWISIT, 8, &p, 
Host—Belone strongylura V. Hass. 
Habitat—Urinory bladder. 
Locality—Allababad, Ganges and Jumna, 


About a doven specimens of this parasite were collected from the urinary 

bladder of a migratory Geh im the rivera Ganges and Jumna at Allahabad. 

The tramatode has a spatulate body which measures 2-4 by 1-08* in size and 

' is divisible into a sub-oylindrical, narrow forebody of 1'4 by 0 6 in size, and a 
broad, folinte hinder body which measures 1-00 in diameter. Tho body is 

completely devoid of spines or tales of any kind. The maximum breadth of 

the body occurs at the level of the posterior testis. On the Interal sides of the 

hind body are present three pairs of feebly muscular, semi-circular puckerings. 

The subterminal oral sucker, 0°28 in diameter, opens posteriorly into a oS 

long, tubular oesophagus which bifureates into two, straight, simple cacon. 

The caeca terminate blindly a little in front of the hinder end. The seetabu- 


| lum measures 0°42 in diameter and is situated at about the middle of the 
body length. 
The testes, two in namber, are deeply lobed stroctures, situated asym- 


metrically in the intercaecal space in front of the posterior thind of the folinte 
partofthe body. The anterior testis, 0°30 by 0°22, lies on the left side. Tt ts 
separated from tho posterior testis, Od by O34, by the ascending coil of the 
uterus. Cirrussacisabsout, A small vesicula seminalis, 0° 074 by O 4, and 
| pura prostatica with few prostate cells are present. A cirrus is absent. The 
genital pore lies in the median line at about the middle of the fore body. 





*AlL measurements pre in mum. 


{ 391 ) 


| ? The oor species js warmed in howour of FG. Lewin. 
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The ovary has the shape of an inverted dome, witha notch onthetop. It 
measures 0° 2 by O° 12in size and lies obliquely in front of the posterior testis, 
between the right execum and the median line. Laurer's canal is present. 
The shell gland complex lies in the median line in level with the anterior 
margin of the ovary, The vitellaria are composed of two, tranavereoly clonga- 
ted, bipartite, lobts situated asymmetrically one on either side of the median 
line close in front of the ovary. The uterus is intricately coiled in the poat- 
testicular region, but the ascending coil in front of the shell gland mass runs in 
o more or less straight, median course to open into the small genital atrigm. 
The uterina ooils are confined to the intereneonl space and contain o large 
number of exes of O° 034 to 0-098 by 0° 019 in size. 

The excretory bladder is of the type characteristic of the genus, 


In having a spatulate body with its posterior portion clearly marked off 
from the forebody, P. lewisi, n. ap. resemblea P. spotula Odhier, 1002; F. 
spainiceforme Odlinar, 1902; P. prlellare Stanges, 1807; P. frush Pearse, O24; 
P, superbum Stafford, 1004; 2. megalorchig Nybelin, £026; P. carolina 
Holl. 1924; P. simili Nybelin, 1926; P, unicum Odbner, 102; P. ataffordi 
Pearse, 1924: P. facwstri Lowen, 1929; 2. pearsi Holl, 1920; 2. cagudotum 
Linstow, 107: P. folium Olfers, 1816; PF. americanum Qaborn, 1908; P. Atnlers 
and PF. lohrenzi Lowen, 1035. In having ovary posterior to the vitellaria tho 
new species differs from the first four species and resemblos the rest. In P. 
nimericanum the testes are situated in tandem, in the median line near the 
posterior ond. In having the uterus confined to the intercaccal space and the 
vitellaria composed of lobes, the new species dilfers from P, superbum, J, 
megalorshis, P. carolina, P. simili and P. lence mid resembles the nest. It 
ean be distinguished from the rest of the species by the shape of the body, 
position of the acetabulum and of gonads and by the size ratio of the suckers. 
P. hunderi and P. lohrenti can be distinguished from P. lewisi by the position 
of the testes. , singulare has o spatulate body with the norrow anterior 
portion rather sharply set off from the posterior diseoidal portion, which has a 
noticeably crinkled margin. The new species can be distinguished from 2, 
aingulare by the relative size of the anterior and posterior parts of the body, 
length of the caeca, position of the vitellaria, extent of the uterus ond the 
abacnes of the stylet glands. 


The author is grateful to the Director and the Pathologist of the Imperial 
Veterinary Research Institute, Mukteswar-Kumatin for their kind encourage- 
ment. 
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A PRELIMINARY NOTE ON A &PECIES OF 
ASPERGILLUS FROM A CASE OF SKIN 
DISEASE IN A NOG 


uY¥ 
&. VATTHIANATHA MUDALIAR, GALV.0, 


Assistant Decterer, 
Modras Velerinary Collage, Madras 


(Reeolved for pobtiention on Lith March, 135) 
(With Plate RAVI.) 


Tx the convse of the routine examination of skin scrnpines received from 
the districta, the present case was met with and an opportanity was taken bo 
record this finding since no evidences appenrs te he available regarding this 
fungus being the cause of skin disease in dows 


SUBIROT 


A dog of the local breed in Tevakotah of Ramnad listriet (8. Tretin} 
aged abont three years. 


History 


This dog was reported to be having a skin affection extending over six 
weeks, with symptoms of severe pruvites. The disense manifteted itself in 
the form of seabs and scales over the body along with mw and bleeding patches. 
As a result of its restlesenes, i} was not feeding well and wae rapidly losing 
eondition, 


Tinwenorrs 


The material which consisted of crests from the lesions was boiled in 
canstic coda aaintion and the sediment was exemined onder the low power 
of a microscope. Felted masses of mycelin were noticed ond from thess, 0 
few hyphae with conidiophore bearing eomicia were found protrading. nder 
high power, the conidiophors showed 9» hemispherical hase measuring 
Ste 20 and fren the sorface of th's, radiating snores or a&el wero seen. (Pinte 
EXXVI, Fig. 1). ‘These spores were either single of in twos and threes united 
end to end, and the single ones measured Gto T ain leneth. Some of them 
were round while others pyriform inshane. The hyphae measured! § te 10 
in thickness and varied in length. A very carefnl examination of the 
material did mot reveal any mange mites or trichows ton. Hence, this alfers 
tion of the ekin is believed to he dpe ton Enories of Aspergillus, 
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396 Aspergillus from a case of Shin Disease in a Dog 


CULTURAL CHARACTERS 


The material waa oultored with some difficulty in plain agar. The 
technique followed was to tease out from the crusts, emall pieces in nbeolute 
aloohol and after a couple of changes in the aleohol, plant them in the media. 
In spite of these precautions, the culture became contaminated in the beginning, 
but in the course of about four weeks, a fairly good growth of Aspergillus, 
rezernbling the one seen in scrapings, was obtained with fructifications. It 
was cnsy to obtain sub-cultures from this growth and a luxuriant growth was 
obtained om Sabouraud's medium. In the course of twenty-four to thirty- 
six hours, a dense white cottony growth was obtained and in another twenty- 
four hours, the centre of the growth began to change too light green or bloish 
green colour with a white border. Later, the whole mass became deep blwe in 
colour and puckered onthe surface. Ina week to tem days, froctificationa 
were plenty and the colour changed to a honey or brown tint. Examination 
ofa small quantity of the culture in the early stages revealed a dense network 
of mycelia with atray hyphae and conidiophore bearing conidia. Free spores 
orasci were also found strewn over the area, Some of these mycelia bore 
endespores in varying stages of development. (Plate RA AVI, Fig. 2.) 


ASTMAL ThOCU LATION 


Attempta to infect laboratory small animals have been futile. Hence 
this species is probably non-pathogenic to these animols. Experimental 
transmission to doga and other animals was not carried out duo to various 


reasons, but it is hoped todo such transmission experiments in tho near 
fature. 


Dirscrssion 


Regarding the pathological conditions set up by the fungus Aspergiffes, 
Buchanan [1922] mentions that the erentest number of eases have been from 
birds and that the lesions are generally located in tho longs, sir sacs and 
hollow bones. Inman and animals, particularly the horse, the same author 
records this affection in the lungs and air passages with formation of nodules 
not unlike tuberculosis, leading to occlusion of tubules with the rictifiention 
of the fingns and a neorosis of the Hesue surrounding the organism. Castellani 
nnd Chalmers [1919] report that Aspergillus is frequently met with in man 
enusing nspergillosis of various organn such as the lunge, eye, ear, nose, Wounds 
and ulewrs, weethra and the skin, The anthors quote Montaya with nogard 
to the several varieties of “ Pinta” being caused by fungi of the Aspergillus 
genus. Tedeo [1994] mentions a large number of species of Aspergillus 
affecting man, birds and other animals, but does not record any skin affection 
being caused by the fungus. However, he quotes Ballagi and Lanhal (1933) 
who have shown certain species producing scabs and cruste on cutancous 
inoculation in the guinea-pig. Omlin [1920] records dermatic aapergillosis 
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of te liorse and Rivolta and Delprate (1926) have reported dermatomyecsis 
of pigeons caused by Aspergiflce glowens, but uo record ix available about the 
isolation of the fingus from the akin of dogs. Henee, this appears to he the 
first case of skin disease in dog in which aapecies of dapenpiiftes Tins been 
isolated aml beheved te have coused the disease, A complete report on 
further work done on the subject will be published in due course. 


ACES OWLEDGMENTS 


The author is indebted to Mr. ‘I. 2. Hurley, Principal, Madras Veterinary 
College for his encouragement, e Rao Sahib M, Anant Narayan Rao, for 
his instructions and help in this piece of work and bo Mr. Viewnnatha Pillai, 
Veterinary Assistant Surgeon, Devakottal for kindly sending mo the material. 
His thanks are also due to the ¢ ‘ollege artist Mr, Dornaw any Mucaliar for the 
microphotegraphs appearing in the paper, 


CONCLUSIONS 


A fungus belonging to the Agpergillus germs has been suspected to cause 
akin disease ina dog. This species is found to be non-pathogenic to Inbora- 
tory animals, (Rabbits, guinea-pig and pigeon.) 


REFERENCES 
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STUDIES ON THE AMPHISTOMATOUS PARASITES OF 
INDIAN FOOD-FISHES 


PART T—A NEW TREMATODE OF THE GENUS GYLIAUCHEN NICOLL 
FROM AN INDIAN MARINE FIsh 


LY 


HAR DAYAL SRIVASTAVA, D.Sc, 
Helminthologist (On special duly) 


imperial Veterinary Research Inatilute, Mubteswor-Kamaun. 


[Reseived for publication on Ulth Mow 1938) 


(With Piste AAAVIL) 


Nroor, in 1915, created the genus Gyliaweken for on interesting trematode 
infesting the intestine of an Australian pilot fish. Goto and Matsndaira in 
1015 described Dissotrema prpiliabim, gen. et.ap. nov. froma Japanese fish, 
But in the following year Goto pointed out the synonymy between his genus 
and Nicoll’'s Gyliaachen, In 1029, Fokui created the subfamily Gyliaucheni- 
nae containing two apoecies of the type genus, (, lerachodes and G. peapiliadics. 
Qenki [1933] raiged the subfamily Gyliaucheninae to the status of « family. 
Southwell and Kirshner [1987] placed the genera Gylituchen and Opistholebes 
[Nicoll, 1915), in the subfamily Opistholebetinoe [Fukui, 1929], along with 
the genera ‘T'elotrema [Ozoki, 1933), Poragylianchen and Cephaloporns 
{Yamaguti, 1034). In this paper the author adds a now species ta the genus 
Cyliauchen, 

Fatnily.—Paramphistonidas Fischeeder, 1901, 
Subfamily.---Opistholebetinae Fukui, 1929, 
Genus.—Gyliauchen Nicoll, 1015. 

Gylisuchen ozakii, n. sp.* 

Host.—Harpoden welereue Ham. 

Habitat.—Intestine. 

Locality, —Karachi, (Arabian Sen). 

This isa very common parasite in the intestine of a marine fish in the Ara- 
hian Sea, the frequency of infestation being nearly sixty per cent. The 
number of specimens in a single host was never found to be more than six. 
ee a a a a a ee 


* Tho new species ls mimed in honour of Dr, ¥, Qeakl, 
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400 Amphistomatous Parasites of Indian Food Fishes 


The body ts plomp, elongated, with convex dorsal and conenve ventral sur: 
faces, There are no cuticular epines but cutancous gland cells are well deve- 
foped, specially along tho sides. Tn permanent mounts the borly mensures 
2-5 to 4°76" in longth and 0-9 te 1-44 in maxim breadth whieh oorors at 
about tha amidedle of the body, The oral socker is an oval structure of 
O-3—O-d4 x 0+ B+ 22 in size aml opens subterminally on the venti suriaee, 
Tt is followed by a fong, tubular and characteristionlly eniled orgophogins 
measuring 1:8 te 4-0 in leneth and 1 te O-14 in width. Tt is earrounced 
by prominent eland cells all along its course, The ocsephageal bulb is well 
devclopel and measures 0: 3R—0- 88> 1-29-04 jn size, ‘The intestinal 
coerce ore two elongated oval strictures af O-00—--0-94 x 0-+—0-44 in sit 
extending posteriorly almost upto the base of the middle fifth of body 
leneth. The acotabulum is situated on the ventral surface a littl removed 
from the posterior end and fs of 0+ 36—0-5 in dinmeter. 


The testes, two in number, ave obliquely situated, lut at times thev ave 
founcl overlapping cach other, The posterior testis, @:42—0-48 0-38, 
lies usnolly in level with the seetabulum, The anterior tertis, 0-38—0-4 
“0420-53, lies obliquely in front of the posterior testis and puurtly over- 
lapping the latter, ‘The vesieula seminalie is a fairly long, wice tube of 
O- 5——- Gi ~O: 12—0- 18 in size and ie divided inte two parts by on constriction. 
ft opens anteriorly inte o small, srollen, pars prostatica of O-1—?- 16% 0-08 
—( Lin see, which ia surrounded by numerous promingnt avd closely agere- 
gatec| prostate gland cells, The ductus cjaculatorivs is 2 O+1-—0+1d broad 
tube of O-22—0-8 in leneth and is lined internally with irregular, cuticular 
plagues. The genital sinus is a peculiar, spherien], eversible stracture of 
O-d8—0- fe 0-3—0- 5 on Hine, with ite miemnth guarded] hay serena] fairly bron, 


triangular, chitinous processes, The conital pore lies in Jovel with the middle 
of the intestinal enerw, 


The small, spherical ovary of 6-12—0+2 in diameter occupies varying 
Positions in the neigh bourne oF Use anterior testis. Tt 1 msually situnted 
oblituely in front, but may be lateral or partly overlapping the anterior 
testis necasicnally. The recepticulum seminis, 0+ 34—0-48 x 0-12—(- 30, 
lies bedween the Ovary, amberior testis smd the hula wall. 


A small Laurer’s 
canal is present. 


The vitellarin congiet of a large number of oval follicles 
arranged in the form of an inverted TU, extending from half the distanee 
between the mutertor ond and the posterior extremity of tie intestinal cacca 
ton little distance beyond the latter, The follicles never overlap the 
intestinal caeea. The vitelline ducts are asin the type apecies. The wherns 
is confined to the apnee between the testes and the intestinal eneen. Rarely 
it may extend te the hinder lewel of the posterior testis, The ogas are 
niMerNns and tease Pha RT se O04 1 —-a  stee. 


OF the two hitherto recorded species of the genns Geliawehen, G. osalii, 
n. ap. resembles the type species in the general shape of bedy, topegraphy of 
the gonads, preulinntics of the digestive system, course of the vitelline ducts 








"All neeeroments are io im. 


This content downloaded from 
213.87.240.204 on Sun, 21 Feb 2021 15:37:01 UTC 
All use subject to https://about.jstor.org/terms 


fad, Jour, Very, Sci, & Anim, Hush, Vol. VII, Part IV ] 


(uli eonbir, tmp 


few fa faltering 


(to bl, a Cienitel ae 
th . » Pars jaiebelien 
Vos ai keel itil 


This content downloaded from 
213.87.240.204 on Sun, 21 Feb 2021 15:37:01 UTC 
All use subject to https://about.jstor.org/terms 





PLATE XXXVII 


APES, 





This content downloaded from 
213.87.240.204 on Sun, 21 Feb 2021 15:37:01 UTC 
All use subject to https://about.jstor.org/terms 


H. 1). Srivastava 40] 


and size of eggs, But it differs in the course of the otsophagna, posterior ex- 
tent of the ceaca, extent of the vitellaria, absence of the cirrus ene, presence of 
a peculiar genital sium ond differences in measurements. 

The author is deeply grateful to the Director ond the Pathologist of the 
Imporial Veterinary Research [netitute, Mukteswar-Kumaun for their kind 
enonuracoment. 


REFERENCES 
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teem EC Anis, V. CIS). af. Colt be. Polen, OB, nt. 8. 0, 
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NEW ALLOCREADIIDS (TREMATODA) FROM INDIAN 
MARINE FOOD-FISHES 


PART I1—PEDUNCULACETABULUM PEDICELLATA WN. SP. 
FROM THE GUT OF CHILO8CYLAIUM INDICUM 


HY 
HAR DAYAL SRIVASTAVA, D. So. 


Aelminghologist (On special duty), 
fmperial Veterinary Research Institute, Mubtenor-Kumaun. 


(Reseived for peblication on 2th March MEGS). 


(With ene toxt-figare.) 





PEDUNCULACETADULOM PEDIORLEATA, &. SB, 
Host—Citloseylliuin indicum, 
Habitat—Intestine, 
Locality—Puri, Bay of Hongal. 


Dune an extensive parasitological examination of marine food-fshes 
at Puri, the author came across two mature specimens of this parasite. The 
worm has an elongated narrow body with a nearly uniform breadth. Tn 
permanout mount the type specimen measures 3° 9" in length and O° 24 in maxi 
mum breadth. The cuticle is studded with extremely minute spines. Minute, 
deeply staining gland cells are present all over the body. The terminal oral 
sucker mensures O° 1G by 0°18 in size, Tt is nearly three times the size of the 
acetabulum which is 0°00 in diameter and is situated on a pedicel 0°45 long, 
The oral sucker is followed by a small preplarynx, a pharynx and an oeso- 
phagus, O° 24 long, which bifurcates inte two dimple cocca extending to the 
hinder end. 


The two, oval testes are situated one behind the other in the median line 
at about the middle of body length. The anterior testis of O° 15 by 0° 14 in size 
is slightly smaller than the posterior testis whieh measures 0°26 by 0-14 in 
size. ‘The narrow and elongated cirrus snc is enlarged posteriorly and markedly 
attenuated anteriorly. It extends in a serpentine course from the genital 
atrium to the beginning of the vitellaria, The genital atrium is situated on the 
left bedy margin in level with the pharynx. The cirrus sne encloses an 
elongated veaiculn seminalis, O14 by 0°04 in size, pars prostatica, ductus 
ejaculatorius and o small protrusible cirrus. 





“All measurements are in mm, 
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The emall, spherical ovary of 01 in clinmeter lies close in front of te anter- 
for testis. A small receptaculum seminis of 0°14 by O° 1 in size is situated 
just in front of the ov nes. A eal] Lasver’s ential is given afl fram the duct 
of the reveptaculum seminis, The shell gland complex is diffuse. The vitell- 
arta are composed of numerous, small, oval or pear-shaped follicles, occupying 
the whole of the post-testicular space and extending laterally almost up to the 
level of the first quarter of the bedy leneth, The wterus is pre-ovarian and 
initersecs) ant contains small, oporculate cees of Ue h—O-07 by Or HH — Or O5 
in siz, 
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The genos Peduncadacesobulum was crented byw Yamaguti in 1034 and so 
far contains only the type speciee—P. opisthorchis. The new species differs 
from the type species in the presence of cuticular spines, position of the gonads 
and the genital pore and the arrangement of the vitellaria in front of the testes, 

The author is prateful to the Director and the Pathologist of the Imperial 
Veterinary Reseerch Institute, Mukteswar-Komaun for their kind encourage- 
ment. 


REFERERCKES 


Srivastava, H.D.flaa6). Mol. Aeod. Sci, Todin, & 3, 179-185: 3, 1BT-105, 
(1887). Proc. Ind. Set. Cong, Beet, V, Alest. No. BM 
Yoragutl, &. (1034). wap. 7, tool, i, No, 3, 20-f41, 
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AESTRACTS 


The minimum vitamin-A and carotene requirements of ealtle, sheep and 
swine. H.R. Goisenr, R. PF. Minies and E.H, Htoges (1987), J. of 
Nutrition, 18, 543, 


‘TRE outhors ropork ie. this nrticks the resulta of ther investigntiona on fio Fini 
mam vitamin and carotene requiremints of cattle, sheep onc azine, Their obser: 
Wationa indicate that night blindness is the first detectable symptom of deficioney 
fo appear on the carotone deficiont ration, ancl the Last to disappear aa the amount of 
carcbono £8 Ineteaee from subaninimum to minimum levele, The night blindness 
teak supplomented by o. check on liver storage aither by dopletion oF by the antimony 
trichlorhta teat on oxtracta of the liver tise was, thorefora, ied as a ortterion of mofli- 
cloncy. 


Evidenco has boon presented that the daily dear of vitamin-«A or carotene that 
jusi prevents night blindness, repreaenia a physiological minimum, The minimum 
cnrotone requirement for enttle, sheep ond swine was found to be 20 to 20 vieromramns 
daily por lig. body weight, an amount in aprenmonk with similar data‘on the rat. The 
Minimo vitemin-A requirement on tho basia of the annlyeie and the critevia weed by 
these author, wae fonmd to bo 0b to & micrograms daily per ke, body weight. ‘These 
figures leo appear to ogres well with data on rat. TExeellent growth secured at thes 
levels, bub liver storage after extended portéda was mengrs. From tho point of view of 
elorage of vitamnin-A in the liver, five bo ten times the minimal intake haa been found 
ndequate. Significant storage eocwmulates within a few months at euch o rte of in- 
take, but in order that the milk shoakd be ricber in vitamin-A the inhale slpogkd be more 
liberal, 


‘The observations of thess authors confirm the view that vitamins requirement 
is direetly reloted to body weight rather than te onergy requirement and that the re- 
quiroments of other species of mammals may be prodictol on this basis, Coloulations 
from alinical date indicate that the homan requiremest cannot bo Gar different from, thot 
of the other species studied. A possible limitation of this may, however, exist in the 
caso of cumiverce: a4 they receive this factor in their dict partly as preformed vitamin- 
A. ‘The authors have also pointed out that although the minkmam reylinmant por 
unit of body weight is the anma both for young and old animals, the former are more 
susceptible to pothological manifestations duving vitamin prvation, Whetler 
ae nob the apparently greater moalatancs of okler animals to pathological changea in tie 
tissue is dos to inberent differenos in the tiene or to slaw withera@al of thea Inst 
veathges of reserves from adipose tistaos is left open for Future oxperimontal obaerva- 
Hons, [N.D.E,] 
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Carotene (or vitamin-A) deficiency and some common unsountiness in 
horses, Eowarne, J.T. (7. Roy, Army VFety. Gor. 9, 1,1 and thd. 9, 2, 
60.) 


‘Tens article, which is well Uhuatrabed, contains an excellent review of the litermturs 
on vilamin-A defleioncics |) animals and tho possible relationship of this deflcioney 
nnd some of tle common unatundnesses, 24. shivering, stringhalt, partial para- 
Plogin, roarins, impaired wiaion anil alert bn lores, a4 eugeested bar Mitehell, law 
been sfresnd, 

The tissis changes in animale aulfering fram carotene deficieney art caused by 
a degeneration in the beady calls penernlly, characterised by keentinization of the epi. 
thelium, damychnization in the norvons Hse, ond probably loca in fumotion af ella 
in other organs mach aa the liver, spleen ond kidney. In the vations epecis the changes 
ara exhibited clinically by manifeatations that are differently localized. ‘Thus, for 
oimple, in the bes severe forma, in the pig and the dog, the mosh prominonk aympioma 
are ondiniarily thoae of nervous incoordination, in the sloop thosa of urinary eailembl z 
in the fowl oud ox thowe of xerophthalmia, Bot in severe cases all symptoms may 
Appear, Storility ia very commen eequel even in mild eases, Symptoms related to 
changed in the reapinitery ond wlimontery tract aro conmumon. All the chonges seen in 
clher nnimals in vitamin-A dedicionmny mre in. fowls almost alaaul banca ore aro dea- 
eribed ander nutritional roup in fowls, ‘The oceurnonea of pasty eyes in ducklings 
Uhiatraies rather typically some of the effects prodioced upon the offspring when the 
diet of the mother has boon dollciontin vitemin-A. [4 is Lleely Ghat eome of tho dofeets 
which inignetauece are apoken of a& constitutional aro probably os much due to tho 
effects of prenatal nutrition os to true heredity, eg., doficiont growth of embryonia 
intestinal tissue in thedeveloping chick in the absenoo of vitamin-B,, in the mother 
and the defective development of embryonic nerve tissue a9 0 result of maternal deti- 
cloney of vitemin-A. ‘Thora is the well-known cumulative affect of malnutrition, the 
effects of which in experimental animals have been foand to axtend to wt least thee 
or four penermiions. 


Hemerulopia or night blindacea, which is an inability 10 se in dim light, is o com: 
non early symptom of vitamin-A deficieeny in sommes species, wach of luman beings, 
cows nod ahoop, Its provalanes during the war among omy horses, nd camels in 
Persia and rarely mules has beon desoribod. Tt was beliowed that it was. caused through 
oxhanstion of the sonsilility of the retina by tho glare of the sun. Reoont studies hava 
shown that in he absonea of vitamin-A, the retina is unable to synthesize a substance 
called visual purple (rhodepain) which ia bleached by strong light aud the absence oF 
which conse this condition, Some cass of night blindness may probably be equplod 
with o dieht degree of optic nerve degeneration in adulb cows, eonditien fram which 
tho mines recover completely after ingestion ef adoqunta vatamin-A. In the oon 
genitally blind calves, however, the dogonoration of the optic nerve would hove pro. 
pressed to 4. stage beyond regir, In auch ensea the pupils become widely dilated 
and a rather characteristic greenish, instend of the woemoal yellowish, colour 14 thrown 
from the retina on booking through the comes with the animal facing the light or better 
with the help of on ophthalmoeope. Clouding of the corms appeared in the later 
stapes of tho doloicooy. 
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Experiments were carried out upon horses in the Finnish Anny which had shown 
Tither wide-sprael snl typical malformations of deo loot wall Ghat wera suspected 
to be ofchotary origin, Ne greens wore supplied to thease horses andl no vitomin-A, cold 
be found in the snmpics of hoy thet wee fed ta them. A marked inprovement, fi de 
eraasing onler of tffoctiventss, wee brought about by supplementary prozing, A. 7. ¥. 
silnge (acidity below pH,}, anc cod-liver oil and a vigorous growth of lealthy horn 
started from the corenary bearmd, 


With the exesption of yellaw maize, corcals are deGeient iv carotene of vitamin-A, 
Certain cereals, such as osts, were particularly linkdc to* sop np" vitamin-A in theo body 
ail case symplome to appear, Thess sympteimna wore fatercafied bey the oldition 
of angob te the ecrenl dict bat could be preventecl by including in tt adequate corotena 
or vitamin-A, On oxtending this work to lathyiem in degs it was obecoved that the 
nenrotoxio of Akita booame effective in Hie absence of vilamin-A ond earetens, Byimp- 
toms of poisoning euuscal bey eotion seecl meal nel certain other similar meale—eonviul: 
dona, atifiness unl blindmees—in eves could be provented by incleding iim thea micn 
sources af ndequnte vibomin-A. 


Failure of reproduction has been reported oe ow cimmdn symptom of vitamiieA, 
daloinacy add it lies boon cbecevel in range extth: oven in the milder ferns of this defi. 
cleney. Tn tho female there tx complete failure or delayed securmenen of oretras, 
‘kermtinization of tho vaginal epithelium om if conception tokes ploce, dopouding 
upon the degre te which iho wlerioo cpathetium andergecs changes, (ero ts cither 
death of the foots and reserplion, or aisorction oF prolonged gestation nnd difficialt 
parturition. Likewise, marked degenerative changes toke place in the seminiferous 
Heeae of the testes in the mole ancl thee changes take place curler Ueno the enso of 
vitamin defeienoy. Tt hes been observed in Germony thot im caltle there was a 
eloae relationship between the breeding ratio amd the number of days anmually spout 
prozing. It has long boon the experience of trainers and bivedors (ak the cliateos of 
maces boldling te servios aro inortasel iT aeevies is delayed until there ts gracing ovailnbic, 


Tha deliciensy of vVilamin-A (notiinfootive) lowers individtial resistances to bocteral 
infeetiona, eg., brucetlosis in cabtle, and helminthic inftatutions of Whe respinmitery and 
intestinal tracts owl other porta of the beely eg., Shrongylosss in horses. Ib may be 
duo to the histologival changes with tye resulling boss of function in the ecila of cpethelial 
surfies Gireugh which the battoria penetrte or ii procionity bo whieh tho wenn 
teade. Probably the cells of the internal organs—liver, kidnoy onl spietm—nore alao 
damaged so that thoy are unable to suppress the secondary basteracmin which oosure 
aftor invasion, 

TE lina been oheareed in French Taio-China diet, whon tho mien of lores ool 
miles wee changed from wocmin) bo one thot waa thiicicul in vitamins, they look com 
dition very severely until they aulferod from, cxctreme emnaciition, Anamber of theap 
animale developed eyo trouble, Subatanons rich in vitamin-A or ita procurser producod 
n marked and Lasting curative effect very quickly rit treatment with araenieal prep. 
mations produced only o temporary improvement, Cabbage pulp, storilined on-liver oil 
and egg-yolk werd tried oad the dost named suketanweo in 10 c.c, doses injected subcu- 
‘taneously once daily waa found to be tho most satisfactory, 
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A horbtvercous aniool under natural conditions showd Miry oh Peerye io bles liner 
of nob los than 1,000 bli unite" or“ Moore's anita" per gon. In seronty-cight 
here éxttamived) ib waa fowl tht the livers of 37 per cont ectoined leas than 100 B. 0. 
per prm.—in some cases merely a teaco; 13 per cont lesa than 20; 28 per cont less than 
0, while only G por cont contained 1,000 ar mere, Furthermare the nervo lesions 
describol aro sommowhol similar to thoan described in dogs ond rabbits fed on a known 
vitamin deficient dick, Le. mycline degonrubion followed! by seleratie changes i 
the nervous wyatem ospecially the afferent fsensary) side. “These changes in the peri 
plecral nerves were found to occur in patehes, the flees above and below thease potebes 
appearing normal Young animals, partioulurly sewed a whler distribution af thess 
changes in the biwly. Tn detaikel pest mortem examination of horse suffcring from 
shivering, partial parnplagia and various other localienl conditions, the peatologienl 
fincdings werd the samo—welepoal bone aml joint lesions noel liceerminatecd local 
dogensration of peripheral nerves. 


In view of tho high proportion of very low reserves of vitamins which may bo 
com pletely dopledel abiring pregnancy or lactation or infootions diseases like influenza 
iil abrangles, Che very low corotono eonbent of tle wean natgons fed to harees, e7,, 
ania, bran aol bay, capectally af the hay has been badly cured, and the similarity of 
nerve Iecions nol clinteal aymptamea to those preloomt hy vitamin dolkelent dick 
in pigs wl other animals, ey. Gapolred viabon, extrone meuroaimnseiar Inovordination, 
APA tating alt wekidail. partial paimiplogin, irregularity in the ete eycly, aleae- 
fiona, che, Ele lypatliedis that vitamin deficiency is thoes of aoe of tho omon 
uiatmbiess, eollectively temo aa Rhoumate dena, in horses is entirely 
tenable. Symplome of shivering could ies concenlod onal the horse enabled to pass a 
yolorinary cxomination iF it was placed! in oa Ioose-box or 9 pocddook for Chines weelke oe 
a month and fod well. 


The vitamins raquiremcnb of abmols is relnted to body weight rather thaw to 
fnoney requirement bat the requirement of lnnla te comeiderably higher thon that of 
Tanmmals, The daily nition of a heres of 1,00 Ths. atone wed, ought te combarn 
well abeye 1 me. of carotene. An ndecquiate supply would be cldalnel by gracing 
10 ta 16 cuness of posture pros doily, Tho vitomio-A poteney ef lew ts sewer bed 
with the deseo of proc colour (chlorophyll). Ty mewn of rapid artificial deying 
in Che dark tho potonoy of the fre press remained aloost uncle, baton tie con 
trary if uxposed to sue. onc min fer about o-week te loss reached 06 pereont. [. L. KJ 





Histoire de la Me‘decine Ve'terinaire. FE. Le'cqaron, (Membre do L' 
Institut Francais) Published by Office Du Livre, Toulouse, 1936, 


Fart I, 


PREFACE 


Wrriitraaty medicine woe bor with pomitive civilization and was long insepar- 
able from that of luumans, Honoured in the Grock, Roman ond Byzantine Expires, 
thereafter it vegetated misembly, forgotten ond misrepresented for fourteen cemturies, 
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‘This wae due to Christian insistence upon the importance of the soul, on attribute mot 
youtksnfed to onimals, When oven the lnanoan body might be tortured for the pool 
of thee aocl, it is aot surprising that wo find them regarding the sudsoonng of animals 
n ficriless againgt the divine ark of medicine, Tn the micdd}o ages, even in the libernl 
University of Salorno, where the mneteca disecte] aolmols in the abaones of human 
bodies, tha ately of animal diseases was regardec as heretical and men were condemned 
for wndlertnking it. 


Meanwhile, however, in the East, whore philosophy dealt only with life and its 
mysterica, men and. nnimals vere deemed to have an identical destiny ane ennsequently 
liuman and animal medicine were held in equal bencur. Hence, veterinary science, 
dead nmeng the Christians, continued to develop in the orient, particularly améng the 
draba, 

When the Arabs conquered Linge porta of Ewrope, they profoundly influenced the 
then prevailing attitude towards animals and rotaught Europe much of the Grock 
yoterlnory knowledge that it had forgotten, together with several new adkditions. This 
marked the veterinary Renaieonce, bot the movement hod little influence until the 
tightesnth contury when the * philosophers of nature * sought a basis for thoir systema 
in the study of anatomy ond physiology. Joven then tha new attitude did not penetrite 
to the resin bey of poblia opinion, anil Frederick the Grent enconntersd insupernblo 
opposition wlion he attempted to open a veterinary échenl in Herlin, while, when opening 
tho Dresden school, tha Duke ef Courland wos obliged to handle the enreases: himself 
to overcome the repugnance of the assistants, ond the King of England had to isene 
edicts for the protection of veterinary shodonts, obliged to touch dead animals in the 
qouree of thor shades, ngrinet popular prejudice. 

A century, however, of hard werk wufficed to free the vetorinary ort from its earlicr 
abloquy ond to allow it to take its pleco in science ond. society. 


ANTIQUITY 

Primitive man was a hunter, at frst on equal terms with the hunted, bot, when, 
after thousands of years, he discovered how to polish fints for weapons, he secured 
deminton ever Cle animal weld. Therenfter, men living in tribes, wero olble to 
settho where they would and cultivate the carth and demestiente onimala for food and 
tillage, 

Although oo know nothing of animal medicine nt this date, tt ig reasonably to sup- 
poss that on the more valuable nnimala, primitive surgery, such ns thot practised on 
min, was weed, bat in the dawn of mankind, aa they have continued te do almost up 
to our awn fime, praction and enperstition went homed im honed aml magia dominated 
medicine, 


In Neolithio times, whilo Europe was still emerging fram the grip of the Ten Age, 
India was nhundanth peopled, owing to its trmpernte climate ond the fertility of the 
land. ‘The advanced Inches volley civilization, diseovercd by Sir John Morehall ot 
Harmppa and Mobenjo-Dore, has been proved prier to that of Bumer, There is avi- 
dence of the uae of the bull, sheep, camel, oc end fowl in this pened bat the horse ap. 
pear to hove been uninown. When the conquering Aryans wiped out thi tiviliza. 
tion, ite colture passed by way of tho comprerors to Persia, Groceo anal Rome. 
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The Sumerian civilization left behind it documentary evidence of medical practica, 
proving that these peoples considered blood, replenhed by food, ns the life force nnd 
the liver the contre of the body (wiz. the wie of animal livers for fortune telling). Water 
and fire, mie with religious ritual, wore ther main therapeutics. Domestic animale 
eonstituted the chief caberion of wealth and in them toxes were pol, Heres were 
ineemmén but cccasionally weed to drow war-chariota, 


Tn the Babyloniah civilization again, pastoral lite wos of prodominating importance 
andl we find shepherds figuring in the kings’ entourage. Men were taxed neconding te 
the number of animols they comned anc animals were protected by law, theft of enttle 
being severely punished, while the enle, hire ond posturing of animals was regulated. 
Urilor these circumstances, wo oxpoct and find that veterinary knowledge wos con- 
sklorod of great importance, bot it wit still inextricable from liamean medicine and 
sl mainly theslogioal, only ecctormnal wounds and disease, mech ns frictores ancl clisensos 
of the ayn boing treated, while mest cisenses, considered as divine visltationa, were 
Telogated to the enre of the priest. 


From, UAH) B.0.—80) A.D, we find the Aryans invading and getting in Northern 
India, They brought with then. « religion based on the Volas, which wore alsa the 
principal repository of Hindu medicine, Most of the books deal only with exoreisms 
and magic conjurntions, sines disenso wos regarded in the first plneo as the work of 
innumerable demons (Pisachas" and * Ralensns') but the Ayurveda aleo inclucdes troa- 
tere on surgery, the trontment of bodily diseases, demanoclogy, child medicine, taxi- 
cology and the neo of aphrodisians. Herbal trestments aro detailed, euch as the use of 
the plant * kesths" agninst fever, of the plant * apamargn' against digestive troubles, 
and of nrondhati* to re-cetablish the seeretion of milk in cows ; while there ba lengthy 
ihescription of dho various methods weed for castraling yoke-animals, 


Tn the Lawe of Manu, animala and mon are equally protected by law and the posi» 
thon of animals is ovidencedd by the fact that in many Hindu proyers, animals aro placed 
befors men, while the Hindu gods wore often thought of in animal forms (e.g. Indio 
na tho fiery bull—after the death of Virtra, his grontest dood of horoiam was the delivery 
of tho calf retained in Vato's womb), 


Budhien strongthened the caster veneration for animal life, In the waorka of 
'Suatuta” moat Ahistrians of Indian Physicinns, ib is stuted that medics) assialanee 
woe tonite to hunters ond teappora of animals, Asoke [270-238 B.0.] forbade the 
killing of animals aril catablished hospitals (precursora of the modem Pinjrapoles} 
for thom a4 wollina for mon, Tho Singhaleso kings expected their army doctors to 
attend monn, clophants ond horas indisceriminntely., All this waa not, bowever, ontlredy 
Hisinterestod benevolence, as these ancient kings doriced roverne from the toes 
On mnimal colon, 


Thero is a dofinite body of indo yvetorinary literature, though the largest repnted 
mapply in the hands of theo Hrakmans haa never boon allowed to hase by any save 
themeclvcs, Mowever in Kiaveko's reign, an anonymons docter collected and elited nll 
the veterinary knowledge of the previous centuries. "This book proves veterinary science 
to havo Leen mainly consarned with religion and ritual but shows thot somo surgery 
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tied abrict ruled of liygiens wero practiard, Polakapyn's ' Aostyaurveda' dealt with 
He disnnsc, treatment amd surgery of elephants, Calihotra of Kandahar wrote in 
Porsian on the diseases of olephants and horses, ‘The Asvavaidynka deols with theo ana- 
tomy ond exterior maladie of horses, and montions blooding, blistering ond cowteri- 
tution, 13 well na the tolling of nm onienal's mre by ite tooth. In 1938, Mills, tho Prin- 
cipal of the Bombay college, discovered a very old modienl trentise in Tamil, the work 
Of a! Rashi’ on eatile. ‘This werk sliowa that oven in that far-oll om, bovine disenaes 
wer thesified and treated. They wieloubtedly know maderpest, anthrax, slaggers, 
tlyaentary, piroplaemesis, meningo-encepholitia and ague. Their treatments recall 
Arab medicine ond doubtless: come from & common source. The medicines are less 
scientific, preseriptions inchnding grouncl bones, formale milk, urine, cattle exerota andl 
feathora. 

The history of veterinary medicine in Greek and Roman times is dealt with ot 
length by Léclainghe but cannot be more than glanced at in this abstret, "The Greeks 
were the real founders of veterinary modicine, The Age of Hippocrates was perhaps 
the moat brilliant in veterinary history and boa certainly inflaenoed voterinary practice: 
inall swenseding centuries, Tho Grock veterinarians were neither phileeophers wor 
thinkers but nttentive and conscientious obeorvers, Most of them ako practised oa 
doctors unc their methods aro similar to thease weed for mat. 

The Romans merely collected and annotated the work af the Grocks, ‘They were 
compilers and dissertators, They ctablished tholr classifications from beoke ancl mat 
from actual observation and it ic wecless to abtempt te iclentify thu disenses thoy ilrs- 
énibs. Their work waa more complicated and fir bes motional thon that af tho Greeka, 


The Byzantine syeeesom of the Romans merely stored the Greek and Homan 
literature cusing the Dark Ages of Europe and gmnade farther compilations, 


Rave imptsed her civilization so heavily on large parts of Europe thet all countries 
autside her jurisdiction were hell tobe harkariana* levt this uotrwe be regard oll these 
peopled ag anvuges. ‘The Druids in Britain lad a high standard of eduention and a cor 
tain medical inowledge. Frame lmperted her war doge from them, Gaul, tov, before 
Carcass conquest, fim a splendid cavalry, na wellleveloped agieultiuml aystem anil 
intelligent methods of cattle brooding. Tt produced fine woo) from selected flecks 
and exported the beat meat in Europe, 


Plagues ond contagious disssea of oilignily.—Epidemica and contagions lune 
played mo part in the history of mankind thot pocts have been prone to cxaggernte, 
while it has wot been fully appreciated by historians. For example ractal migntiona 
have over and aver again been conse by the seoeesity of avelding diamaes harboured 
in. the eoil In eertain replona. Epideniica have beeome more serious: as the population 
of the globe has expanded and ita peoples taken to living together in groups, At all 
times thea heave consed terrific disturbances in all parts of the weerkd, abecaa rely ins 
flucneing the oxistence and dostinics of peoples, 


Gontagious diseased have been known from the earliest times ancl ocenalonally 
igotation of the infected practiend, but this only incompletely, ancl only in certain alas 
of distnsa, not, for instance in the nase of the rapédly diffused plagues, which were sule- 
mitted to ne viatatient of the anger of Gad, 

O 
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For trenty oonturies a plagas of extroms provity, recurring ab intervals, appeared 
in Uie Eastern Meliterrancan, anil apread weetwinds. Tt iy heant of in invthobopy 
aiel legen, bot fret definitely deacobed in the Biblo ( Rxedus. Clap. TX ) along with 
mnny other soourges meted out by Jelovah to the Egyptings to puniel them For ex. 
slaving the Tepnclite, 1% is fiero deseritval as bolug characterized by the appearance 
of wloora aod was respenalble for the deaths of eames wombers of mc andl annals, 
Sinai lar plngrucst ane descritsed by Ovid in bis Motamorphioals, as wiplig out &heo pH 
pulation of the Argean Tslancda in 1205 BoC. and alee ottecking doga, birds, ewe and 
wild, lenasia ; by Homer in the Lind as Mlorking with dogs ane proceoaling Urrough heres 
to men: and by other Greek and Latin writers as having occurred in 72h BUC, 488 
B.C, 461 TC, 461 BoC, 430-80, 424 Bat. 397 Bo. omel 212 Bo, oll we originating 
in doge mul finally afeeting mon. In 10 ALD, it is igoin described mere fully 04 a 
axpiicacmia Followed quickly by rigor, intonae lover, aanians expectonlions, coughing, 
unconsciouaness wil dewth. “Chie plague does wot correspond to any known form and 
ay TA happily be oxtinet. 


Epinootios penilior bo animals have nls been deseecibe | ly these actent wriler, 
Bong Chem aoe recognisable os plouro-pcaumonin in lulls, inlliecnns of horace, sluscys 
pox onc mobies of the dog ; others are lest easy to identify nnel if nny be that Toy hove 


since digappenrel or been profoundly changed in tle conrss of centric. Rinslerpet s 


is heard of for Hie first time in S70 ALD, fidentified by Servers Sanctus) anal reported 
to have come from Wee Boat ond devowtatel Belgium, Winders ane finally ome. 
Baltes, describe) by ths transmission theonpl dog bite to men, is Treqaently: ment Lonued. 
Avistotic recognised ib alee in bere, Ieulle and fowes, Apuligs mentions tliat the suffer 
era will not towlh water, Pliloments (ind century) mblvoentel couteration of the 
bites a& the ingat cflective trevtment. Glanders and plewre-pocumonia were definitely 
differentiated by the Greeks bub forgotten again by the Roamans, Colamella clearribes 
nil lverd disexses by the genence mene of" plague" while Vepetins uses the been * males" 
foe all combs (liken ending in dlenth, He resoriiacdl vigzlit form: of gonleus, 
which appear to havo ingiuled all known contagions bub which, exoopt for rabies, ave 
weidentiinble, The veterinarian * Chiron’ pecoguised woder tle term “mele! dis 
sxvecs which comeapond to human plage, ball verago', shocp pox, rabies ond * neceus* 
in pagas 

Diseoser of horees.—Classical knowledge of horse diseases is to be leant mainly 
from, the Hippintrica, a Eymantine compilation of carlice weiter, many of wluoae works 
aro now book. Tt is narnarkall: to disnover Hat weary all affeetions of the benadily 
orguit clissificd toalny were then kav ond poses! a very similar nomenclature, 


Digestive maladios are dealt with ot length nl include dental teoubles sock as 
nhasees pd decny, tumours of the polote aed lumps, “The most oomenon treatment 
wos by blexling amd itis evident that they possessed on nclequate knowledge of how to 
avoid tle arteries. Apayriua describes Inmeing of obareeer aa clangeruim. Colies 
ore differantiated from oblominal troubles by their canes and alterwords by their 
lesions, "They aro held to follow overeating, alteration hi fkler, drinking of boul 
water or the preacnoc of worms in the intestines, Their descriptions of the beaions are 
confuse but one can recognise intestinal congestion by the avinytoms indicated, that 
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Bi viclent patna, rolling on the ground, groaning, ameating and eadidon collapee. The: 
tension of thee stomach bey pas ts given the pictures’ name of“ the deum™. Tntes- 
tinal invagination, yells, serious Horrhocns, dropey and tyimpanttes are alee clearky 
described. They were teenie with douches, eenrifications ond punebures to nllow the 
introduction of a creed to withdraw nid, 


Liver complaints roacived extensive ehidy lt thoes deeerihed nee diffienlt to 
Eentify and may be peculiar to oertain regions, due to mierclic of paranities] invasions 
or chronin toxnemin. from Poisonous Plante. 


Tafertione of the reipintery Lenoks are onde elidiod in their outward manifestations, 
Polypus of the poes ie declared frequecnt in bores tcl treated Ly exclalon or cambert- 
sation, “The deseription of pmeamanta is confiee ancl often clenly incheles glandors, 


Tt wae trented with formigations, pungntives, hleeding and eine inl eames THis 
dict ies, 


Only thas: urinacy trouble: casy te investignte were etialied, They differentiated 
betwen adhyaurin, atauwory and tehuria, The treatments were momerens mul not 
vecy effective, for example mitssage of the lems or of thie fall bhadder thirciagh Ceo rect, 
or the intenluction of terthating svbetapers acl as anit into the weetirn. 

Affection of the esntral nervons aterm were etudied only in heir manifeatationn, 
such oa the pliner of mxcitahility, frenzy, opibepery conimetion, beeen mil prira- 
Iweia, ‘Tetaces was confounded wrth expoaure, a state frequent in anomy horses doring 
peorie bain PARES In winter, Tt wna terested by heb nthe and Moeding. Ohne form of 
pornplegin. cesoribed na chometerised by staggering and the emieaon of thick, black 
ovine, eviehenily correspon with onzookie hoemrglolinurta. Paralvaia of the pons, 
lngiinal hema frequent fe ele hones pred vaginnuteriog pealages ore ell cleesriloedl 
nul ther trentment detailed, 


TDiscases of the oven are often mentioned ond appear to have been very frequent 
in Asia and Africa, partiodlarly endemic ophthalmls, conjunctivitis, wleers of the cormen 
and staphylomos, They opened pen entaroct. 


THelocations, fractures and briises were minutely stodied bot mnjer freetures 
were regarded aa incurable. A eaneiderable amount was known regarding lignmentary 
atl tendinems besiane bot little of arthewlor arthritis ond “foonder", Deep hoof 
wounds wore evt ard couterized ut euperticinl ones wore left to the core of the owner, 
who clewed them with copper sulphate, ‘Thean wend Very GOnMin, mA minong the 
Greeks shoeing was unknown and among the Romons, metal shoes often of silver or 
gokl, tied by handnges te the hoof, were mainky weed only for show. The ancients 
relied chiedly OE keeping the stable flones, mince preferably af woes, cli and clean, to 
avoid series foot trou. 


TMateses of ertile,— These did not receive the anme attention as thos of homes, 
expecially ameang the Greeks, who considercd cottly of littl importance, There were, 
however, varions writers who dealt with them, Elefn in the third century B, C., Epi- 
charms, the “ spiritual father of Pliny and Columella," in thy ercond century B.C, 
and Pracamus in the Great century A.D. A Byzantine compilation called the ‘ Geopa. 
nica! prepared by Magen of Carthage, sume up oll the ogriculiural knowledge that 
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presale) hia time, od ft inelades texte on the patholagieal eenditians of naminants 
and pigs. Tt te clear that of thet cate entths were considered mainly from their import- 
anc in agriculture and esonomics; but Magwon qiotea Democrat aa eaging, “ the 
coiees of mearhy all disenses of cattle are unknown ", 


Careful mules of hygiene wero observed but treatments were mostly wnecentific, 
euch ma trenting hoof trouble with fermented urine, Powdered sale ekin wees mach 
ised in prescriptions, Tho principnl cases of disease were hekl to bo excesses of heat, 
eid ar labour, Fowl and pig excreta were considered very dangerous. A few par 
sitien! invmsians wero reeopmised, particularily flake disease, which caused enormona 
hae in henla during wet years, External diseases are more odequately denlt. with, 
but more summarily thon in hore. TDisloontions due to motheda of stalling wore 
frequent, 


Proetice of velerinary medicine in ontiguify,—There fs definite ovidence of the 
exlatence of largo mumbers of professional animal dooctera in early Hoes, portionlarh 
among the Exyptinns ancl Bumeéerinn, though sé first thelr duties were mainly surgeon, 
in whith branch they wer alwars more adept Chan in medicine, Among the Greeks 
and Homnona, veterinarians were indispensable, being attached to the army cavalry 
nnd transport serviers, or stationed at the variona mail relay posta, they were alee in 
charge of the beaste deetined for the arena ond the medical core of domestic animals. 
They were always incloded in the various Emperors’ suites andl took eixth place among 
tho twenty-cieht technicions attached to the legions, 


THE MIDDLE AGES 


After the fall of the Roman Empire, moch of ber old eultors yermnined alive in 
Byzantiam but some was taken over by her barbarian conquerors themeclves, For 
instance the Anglo-Saxon Iings in England founded three medical schools on Raman 
lines and patronived agriculture onc eotéle breeding, whilo the Franke bred ecove, 
sheep and poate and above all the large black pig, and ondoubtedly procticed o little 
snimnl medicine. 


By the ninth century, however, fresh waves of barkarian invasions hod phonged 
Europe in further warfare and the fewdal system subjected the whole continent to in- 
cemuint fighting, pillage, farmioe ancl disease, with disastrous offecta wpom culture. 


Tn Byzantinn olone, the etedy of medicine was followed and even there waa ao 
subordinated to Christian dogmn that it gradually decayed, The triamph of Chris. 
thantty In the Weat meant thot for centurles freedom of thought and sciertifies inveati. 
gition were punishable ag heresy, Even the medical knowledge of the Greeks wns 
sbhorred because it was pagan. Rational mevlicine ceased to he practised ond man- 
kind resigned iteelfto diseases, ns to othor calamities, without evoking other holp than the 
Will of God, Religions medicine, which we have seen in all ages co-exlating with ecien. 
tifio medicine, was in this period substituted for it. Much has heen written on the 
mystical medicine of the Middle Ages, which appears to have consisted mninty of in- 
vocations to particular saints, There were epecial eaints (e.g. 8t. Antony, St. George, 
Bt. Nicholas} who mere supposed toe interest themeclyes particularly in the peatection 
oF animale. 
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Mat until the thee of the Crasades do we find any amelioration of this condition, 
Whon the Crosaders’ horses were decimated by glandera and the eruanling army spread 
all kines of disease in their wake, they were forced to doke some men&aret For the 
protection of their animals bot Hee coneebedt eooethy of the administration of drags 
and petty sangery and the theory woe confined to campfire dismuesions. Motling waa 
written at the tie and mach of the proetice moet heve beow Mogical pnd barbaric ; 
Phaagh the social position of the veterinarian was ondevbtedly improved, when ave 
then nohilite detgned te intercat (hemenlvrs in and acquire anne knowledge of voterinary 
piraokion, 


Met, however, 80 the time of the Arab invasions af Farope, was there any real 
retin of scientific knewhalee to Europe, ‘The Arabs exereited a profound and hene- 
feial influence on medicine, nol only becomes of Chemie very peal lowe for nnd interest 
in thefr lieraes, but beens they rediscovered the old Greck lowowledge in Byzantium 
and rehomed it te Ruroape, Tslum wae for many cenbariea the home of civilization, The 
Abessd Caliphe wene patrona ofachenen and art, anc sneered the aanly of Greek, 
Syrian, ‘Hindn and Persinn texte, There were ales original writers, the feo prealost 
probably heing Abonsaenria and Aboure-Thekr, whose book ic, even today, descrileed on 
‘memiment to the glory of the here', Another writer, the much clisensesl * Tepocras 
the Aina" «a native of Sind, waa nttached bo the court of Chearecs the Creat of Persin. 
Apart, homwerer, from returning the ancient learning te Touropo atl milling a tio to 
the krewvledes of hares beeevling and surgery and enriching pharmacy, they added little 
f6 the sum of knowledge and nothing at all ta that reperding eottle medicine, 


Planes cnet confiegione tn the Midile Ages—The Middle Ages suffered incessantly 
from plagues ond contngions diseases of pl sorta, Here are a few indications to pive 
fin idea of ther Preqpemey famed provily mi all countries, 


The sixth century anw tho return of the plague of animals and mem sq often stn 
crite in the ancient world. Tt desolate Gaul, Tooring tho meme century rnin 
mace Conteal ancl Western Europe and there wero further grave onthreaks in A.D. 
AGQ-070, 980, AIO, ATS, BSH, eae, VITOAT2, nd from 1229-25. Nearly oll bovine 
oontagions appear to have come frem the East and though nat of long duration, cleatroy. 
ed enor nombors, 


To 791 ALT, al] the horses to Charlemagne’ anmy dhe bin war against the Aun 
‘rere stricken with glanders and eo many died thet he wae obliped to tvtennope has enm- 
Taken. Tn AO1 his while empire whe ravaged hey tlw qlagne whith killed both men and 
bensts, Horewe mort one of the frequont mentions of * perm warfare ', with the story 
of an enemy's sending mon out with enchanted powders to sprend om enttle pasties, 
Tn S90-24, the grent rine and floods comed an teriide eiekness which devosted the 
Frankish Empire. 


Ficht hundred and forty, 902 ned 1190 A.D, aro described na * periods of plocm, 
horror od enlomities of all kinds’. They saw twenty deadly epidemics which 
attacked men only, six which attacked onttle, two which attacked horses, twelve which 
epread through all the animal world and by four of which men and animals wore 
eqpially aflested, 
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Tn 1278, sheep pox wos imported into Englood From France onl the rragnikiciens® 
flocks bred by the Cistercian monks were for trenty eight yeors decimated or completely 


destroyed in nll porta of the kingdom, while Enelond's woollen trode was sericuely 
alfextadd, 


Tn 1301 find 1303, eypuine inflgenza dnd serious hold in Rome. During 1245-50 


owing te the Hine death (emall pox) men, homes, catele, sheep and ponta died fn 
mics. 


The Renalseouee.—By the fifteenth century the Rennkeance had hold of Europe 
fied on eritheal epcik was nbread. “The works of the Greeks ond Reman inching the 
Tippdatrion nol the Ceoponion were being modited, 


Among tes most potent inflecncses responsible for this renwalcening in the vote. 
rinary world, woe the work of the Arabe in Sicily and Spain. Roger 1 of Sicily 
(el. 1154) wae a great patron of the arts nnd sciences, At his inttigation Moses of Palermo 
tranalated inte Latin the writings of Tppocnns the Hindu, Ho also prohibited the 
practic: of gulicing by the withered. Tis work woe eantinded by Frederick 
I of Naples and Sicily, We established the prent medical school ot Baleme ond drew 
op fer itn model constitation nnd programme of studies, . These were to Tost for five 
vents bidding active goed wore work, together with one year's apprentionship to a 
eqanlifierl peactitioner, He ldrmeelf atiaiiel voclogy niisl annonny and emilaborntecd 
with Wiis Meter of thee Btalles, Qe fiemous Jendanus Rufus, in writing n besk on 
farriery, “ Marcachalesic, This book promised a new era in veterinary mrdirine 
onc shows fe nthor to have bein fitful absercer of mations, who wrote from peroneal 
experienes and woe free from the superstition and scholosties of previous writers. For 
the first time we mort a scientifle clasdfentiion of diseaees, Fis work wae tronelated 
into Latin, Ttelinn, Genomnan aml Hebrew. 


The Arab influcner penetrated to Tinley where nomerona qualified penctitioners 
wer employed and other veterinary writings undertaken. Paneclesut, Leonanle di 
Vinci, Ruin, Rusts, Mie ond Aldhewvmili oll prodiwecd original veterinary works, 
whitt ofhirm sich as Geer and Jean Revel wore bey translating the elneetes, 


Nevertheless this promise of a new em of veterinary mediciee wae never Fulfilled, 
The writings of Ruthia and the others were soon forpotien or alistortey) out of recogni: 
Liar. 


Whi, 6 ring be peeked), idl veterinary meclicine bencfit 20 little from the Renais- 
aaneo? Then are fee moin paeona, Firstly, theology =till reigns! snpreme in 
Earp ahd the Rennisence did mot change men's flees regarding the sol, 
Enrope Sill anppressed such freodom of thoeaght ancl expression ns find been allowed bey 
ihe Sicilian kings, Secondly, Wie votorinuy prolession could ab that time only have 
peegreseed, Uf the medion prokeston bal been willing to offer it m lelping hand, Tt 
wos Tid, Litkon the contrary opposc nnimal ovlicine with disdainful hostility. Troe 
tors, who showed on inberest in animals, were ostrmejen|., For example Heroard 
was comhommed| bey hia colleagues for publishing an anatomy of the horse on the order 
af Clrclea TX. Although for 20 long the meoilieal profession had recenres to animals 
for their elody: af monte, it wae not for centuties that the lea of comparative tums 
qomy really developel, (J. F, 8.) 
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A further contribution to the proposal of a new classification of Trypanosomes, 
LJocoro. (The J. of Trop. Med. and Hyg. (1938), 41, 53-57, with 14 figs.) 


Ix this article the author laa brought forward further evideres i support of lia 
previous publication [Jocena, 1035. Anneli di Med. Nav. c Coloniaie, i, foes. 1-11] 
in which it was proposed that the genus Vrapancsome should, provisionally, be repre 
sented by T'nypanosona rotatorine of frog, while the other hnemodlagellates of man od 
animal showkd be regrouped under the genus Coolfer. Developement of 2. rata. 
fortum hos boon observed fn eitre and o new medion has boon suggested which consists 
of the following ingredients :-— 


Distilled water : 4 f ; F f » Lites. 
Pepto, gee lw ee) OO 
Ghuenss ‘ . s ‘ ‘ ' F . - (wi , 
Bodimm chloride , 2 ; : . : ; » & io, 
Potassium chboride . 5 7 - 4 . P - 8 , 
Monopotnssiam chlorido - , i ' ' . 30 , 
Brilliantoresyl bbe (1: 100,000) =. kek BM elrops, 


Undor neoptic conditions (Ol ec. of bool from the ascellar vein of frog was 
aapiniied by mene of Paabewr pipette and mixed! with 0-1 eo, of the culture modi 
placed previously an a cloan slide and covered with a coverslip. Both the slide and 
coverslip howl! be sterilize with dry lent of 180°C. Modgos oF the cover pliss ore 
thon sedod with maliet land porfin, In this melon plienomenon of lysis ooeirrcl 
after three days and tho proces of dhovelapment sowed no further modification in 
shape or sino, contrary to what occurred tn cine [Jocom, TM, iki], Dividing 
form Were seen by the anther ot froquent intervals onal it woe found « pursite diviclest 
into two or, at most inte four elements, Daughter individuals thas formed procdaally 
elongate atl wtimately idovelop dlagelhun and melimentary undulnting imembeqne, 
The author has oleo doolt somewhat in cletail, with the difference in regard to the 
protoplasm, oueleu, and kinetonueleus and basal buly os observed in the’ gone 
Tryponceonn cel Costelfonelia, reepectively. Un the basis of ibese cheeryations two 
gener ort defined as follows == 


“(1) Genus Drypancworm| Gruby, 143, Hoemollageliate: belonging to the family 
Trypancsomidas and characterised in the imalure form by an oval or globular shape. 
(The transverse diameter being only slightly smaller than the longitudinal diameter, 
a centrally placed noche whieli id amall it proportion Lo the diometor of tle parasite 
ond with diffieo chromatin; the parasite with few vacucles aud lacking n basal 
granule, thoracterised principally by tho location of the kinetorueleus near and bebine 
the naelous. " 


“(2) Geno Costelaneia Chalmers, 1918, amend, Jocono, 1935, Hoemofognlla- 
tee of the family Trypancsomidar and in the mature form are typically elongate (the 
longth being considerably greater than the width) with granular or homogenous eyto- 
plasm and with o gruvulor nucleus whieh is large in prapertion te the diamater of tee 
porate and located oontrally or plage at the aflognilar extremity. [H.N, 7] 
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Nine yeors’ clinital experience of the Laidlaw-Dankin mathod of immunisation 


against Canine Distemper. Witxinsox, TD. E. (1997), Fety. J. 99. 256- 
DG, 


Tae nuithor hat eoceemfully immunised during a period of nina yeara about one 
Hvonsand dogs by tho Bp hoe Laidlaw-Dainkin metheal apaimat canine clistem per 
and has thus piven his closest co-operation to Laidlaw, Dunkin and Dalling. 


The historic development of the original vaceineo—virns method of immunisation 
inks the pesont day virutserum inogulation ia extensively reviewed. A dose of fcrret 
paca ped virus Followed within a few haura, hy nn niloquate injection of the epepcifin 
protective scrum constitutes the Laidlaw-Drunkin meted. 


The confinmntery ovidonee of active Gomunity resulting from the ineenintions 
together with it¢ durability hos been nseed. by authentic ond intensive kennel ox- 
poriments which had invelyed deliberate and prolonged expomue to tha disease by closes 
contactiifoation. An inshues of satisinetory immunity Insting for even nine yours 
follaming the immunisation in a bull terrier bitel ia cited and haa boon evidlenoed ly 
her convient contact with a digtomper patient. 

Most of the oases where foilure of protection waa reported, are alleged to be due to 
faulty tochnique or mistaken diagnosis ; distemper in the dog is seldom easy to ding: 
pices even hey exparia, “The panied of inegbation which ts four days is the first criterion 
in diagnosis. Tho aathor enggesta the application of curative value of apooific serum 
to tho so-callel eases of bredkclawn of Gimiumby or experimental contact ifectivity 
bat of susceptible puppies oa nids im the differmntial dingnesls, A mucod diarrloon 


in the early stages of distomper and net the catarrhol diseharges indicative of other 
infegtiows is a valushle dingmostic aid, 


Gocasional formation of cysta following the injection of ferret virua, he protein 
of which is foreign to the dee, is preventable by injecting the virus intradermally, Theo 


author discourage he use of chenp aubstitutes In place of the virus and serum. elabo- 
rated in Latdlaw.Bunkin mothe. 


His oxportencs in canine proctice with partionlar reference to Laidlaw-Dunkin 
method of immunisation againel didheinper warrnnte ite oxtonive applinntion o8 2 sala, 
edficaciogs nod relinble measure.  [5. G.] 
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PUBLICATIONS OF THE IMPERIAL COUNCIL 
OF AGRICULTURAL RESEARCH, INDIA 


ICAR. | 


ICAR. & 


[Prices ore Enclasire ef packing and Indlan postage] 


1, Agriculture and Live-stock in Indly 


A blmonthly pourmel of ogriculitivs and omimal husbandry for the penerol 
Teader interested in agricultaro of live-stock in Indin or the Tropica, 
{Established Wal. Published Ip Jneuary, March, Moy, July, 
Beplomber atl Koverber, Prepayoble subscriplion Ts. 6 or fu. 
fi. per annum. Price per port Ha, for ds, Gd.). Volureal to VILL complete 
are available, 


%, The Indian Journal of Agricultural Science 


A biamanthhy acsentibe jeurmal af opmculiure and the allied scienecs, mainly 
devoted to the publication of the rewulia of original psearch and Geld 
experiments, (Established 193). Published in Febroers, Apal, dupe, 
Auiguet, October and December, Frepeyoble wubeeription Ta, 16 oF 
fie. peroocum. Price per port Tis, J or Bs. Sd.) Volumes I to VIII 
complete oro availablo. 


3. The Indian Journal of Vekerinary Science and Animal Husbandry 


ICA. 6 


AC quorterly fowrnol for the publication of scientilie matber relating tothe 
haath, netrition sal breeding of livestock, (Eeiabbahed 1931. Fuh. 
lished in Afarch, June, September ond December. Prepayoblo aubecrip- 
fon Fos. Gor ts. i Price per pert Ae, or 3s, 6.) Yolioea I to VIII 
ecoTeplabe are evnilabie, 


4. Sclentlile Monographs of the Imperial Council of Agricultural Research 


TCA. 10-8 


TCA. 1-3 


TOAR, 10-9 


ICAT. 10-4 


TGAR, 1h 


I0AR. Lit 


Mo. 1, The Fungi of Indin, By E. J, Butler, (LE. Dae, MB. FLAS, 
nl G, A. Disby, Fe, (1091). Free Ke, 6-12-0 oF Dla, 

No. 2. Life-histories of Indinn Allerelephlepiera, Beoond Series: Alucitidos 
{Pterophoridi, Tortrikina and Gelechiode), Dy T. Bnisbriggn Fketcker, 
BLN. FLL, PES. Fog. (iGo) Pelee Fie. 9-4-0 oF fa, dh, 

Mo. od. The Open Pon System of Whiie-Sugar Manufacture, By B.C. Brive 
tava, BG, (1905, 2nd elltion.) Pree Me, 1.220 or Be. Bd. 

Sa, a. Life-histovies oof Indinn Microlepidoptera: (Commopierygide to 
Noeopecustidns, By T. Dainbrigge Flotehor, RLN., FL. FES, F.2.8, 
(1023), Price Re 4-20 of Ta, eh 

Ho. 5, The Bombay Greseca, By E. 7. Blatter, o.0., Pa. F085, and 
©. MeCann, FLL.B, Uhvetroted by RW. Bhide, (1098). Preise Fa, 20-120 
or fs, Gd. 

No." G. Helmint Paruites of the Demetionted Aplmola in India, By G, D 
Bhaleren, M.Sc. (1055). Price es, 7-12.40 or lds. Bd. 


( 421 | 
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ICAR. 10-T Bo, 7. [sfhienco of Monnees of the Wot Digenee of Cojames tadicme Epreng 
ancl the Teolaties of Types Fesitiant to the Deas, Ey W, Mohan. 
MLA. D.Be, (Edin, FL. ond F. 0. F. Shaw, De, (Lond, ARE, 
F.L.8. (1). Prico Ra, 2-4-0 o¢ da, Bel. 

So. 8. Tho Silk Tediery af Japan with Hates on Wheerpretiona in the Dnibed 
Hates of Arnoren, England, Fronee and Jialy, Dy €. C. Cheeh, Bal. 
F.ES. (105). Price Bs. 4 or Ga, Oe, 

ICAR. 16-9 Nef, Mechanienl Culilvatien jin Jndia, A Histery of the Lerge-eenls 
Experimenta carned cut by Burmeh-Ghell Oil Storage and Ducritet- 
ing Comping of Indis, Lid, By ¢. FG. Wode. (1S) Frisco 
Ra, 3-li-lor Ga, Gd, 

ICAR, 10:74 he. 10, The potted Eoll-Werms of Cotton (Faring frida Stoll and Forias 
invuloan Beled.] in Sooth Gujarat, Bombay Preidoncy, (Final 
report om Investigations Gnancd ba the Indian Cente! Cotton 
Commities, 1920-181, Dy GB. P. Deshpande, Mua, and WN. Ti, 
Nodlary, GoAg. [1050) Pree Ra, 5-140 or fy. i 


TGAR. 10°8 


ICAL. 111 Na, 11. Investications on the Couren and Disteibntion of the Kervee supply. 


ing Levater ongall seapoll andl Rbomboldeus omeciea anil the forms 
atien of the Phrente Nerve in the Ox, wath Qheervatione on eorinln 
Anatomical Deviations, By HN, Chelwa Ayyanger, GM.V0. (1037) 
Prisca Iie. 4-200 of Ta, Oa, 


IGAR. 1O*to Ne. 12, The Fungiof India, Supplement I. By B.B. Mundkur, Prion 
Ka. 16-0 or fe. Bd, 


TCOAR., lh i Me, 19. Further (haserations en Anatomical Devintions in the Ox ond 


Kote: on Cartain Anatomical Frenks by H, HN. Chelya Ayyengar 
GM, ¥.C. [fmihe Pres.) 


&. Miscellaneous Bulletins of the Imperial Council of Agricultural Research 
ICAR. 81 Ko. 1. List ef Publications on Indian Entomology, (30. Compiled by the 
Imperial Entomotogist, Pom. (1034). Frios Aa, 1407 Ls, Gd. 
TAT. 8:2 Ho. & Lilet of Tablieatlons on Fecbian Entomology, 1O51. Ornpiled ber the 
Dreiparial Fatemoatecie:, Fim. (1004). Prive As. 8 op If. 


TCAR. 3-3 No. 3. Liat of Publientions on Indian Entomology, 10% Compriled kar the 


TImperlal Entemologiat, Pisen, (19), Brice Ag 12 or da, dd, 


TOAR, 8-4 Ba. 4. Host Ploot Index of Indo-Coylonce:, Gocoldae, By 8, Ramachandran, 
Lac. and T. V. Ternnkeahean Ayyar, BA. Ped, Fad, (1034) 
Prico Fis, 1-10-0 of 3a, Ort, 

IGATL, 89h Ko. 5. Vist of Publicotions on Indian Entomology, 1994. Compiled by the 
OAcioting Imperlol Entemologivt, Fuse, (1935). Prien Aa, 0 of Le, 

TCAR, 3-6 No. fl, Reedeoping. Ty 0. 0. Ghosh, BoA. FLEAS. (rd Edition.) = [1038) 
Peiee Fe. lla oe de. dd. (Out of ppririt.] 

IWaR, 4-49 Be. 7. Lit of Publienthons on Indien Eetomotegy, 1d. Compiled by the 
Treporsal Eedarsologiat, Pia. (1035), Prien Fa. 1-2-0 or Pa, 

ICAR. 88 Ho. & Selected ClinStal Articles, Port T. Ry G.E. Sharma, O.P.V00. and 


BR, L. Bours, BV.80, MY. (1080). Pen sis. 8 oF [td 
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TGAR 8-8 


ICAL. &-10 


CAR. 8-11 


ICAR. 8:12 


IGAR. #12 


IGAR. &- 14 


ICA. &-15 


PGA, #16 


TEAR. 8°07 


ToAR. 8 le 


TCAR. §:1i 


ICAR, &3t 


ICAR. #-31 


TGAT, Bes 


ICAR, 8: = 


Ho. 9, Sentietical Methede nied their Appliration to Agronomy; A biblio. 
yraphy. Cearapiheil hip K. hk. fuha Rey, BA (1830). Pris Fa 2-3.0 
oe le 


Mo. 10. Ditetaca of Sagareane anc Alethos for thele Control. Dy 1.8. 
Subrumnniom. {1996}. Prien lie, 1-14 of Zs, ad. 


Ho, 11. “fall of Storelned Errors of Mendelinn Aintios. Compiled by Zen 
Singh Parewnl, Af Sc,, Pitts. Krahes Rao, LAc. (Ub). Pris As. 12 
or la WM. 


Ko, f2. Liet of Publicntions on the Botany of Indinn Crip, Part I, for 
the pesiod 1RS-32, Compiled In TLD, Tee, BS e,, (1958), Tries 
Ra. 2-6-0 or Sy, Sd, 


No. 12, Two New Stotetion! Tables beard upon Fieher's ‘', By M. Voilyos 
palkan, MA, (be, Prien wim & or Bd. 


Bo. M4. List of Pobli¢ations on Trelion Entomology (1995). Compiled her 
the Imperial Entemologie, Pina, (1900). Pros Me, 1-4-0 oF 2a, 


No. 15, Selected Clinicnl Artieles, Port 17, By G. 0. Sherma, G.PLVC., 
BR. I. Koom. H-V.8c,. MR, 8, Ganapathy Iyor, GAL¥ 0. 
Go. &. Khon, Bt. ond 4. ¥. Mangrolkear, 150, MRCS. 
DT VM. (Eprn.) (1007). Trice Rew ld or Ba, 


Ho. 10. Jedian Grazing Conditions op the Mipesal Contenia of some 
Indios Fodder. fy FP. E. Damier, SLA. Dae, PG, LAB. (17). 
Priso Fla, -ld cp ds, fd. 


Bo, 77, A Brief Survey of sce af the Important Ereeda of Cattle in Trndia. 
By Gol. Sie Arthar Olver, CEL, COG, FIR, FANT. (1909). 
Price Ba. 2 or de. Oe, 


Be. 18. Milk Reerrda of Caitlin Approved Dniry Farms is Indin. By 
EK. B, BR. Eartha, RA, Pree Re 2-12 or da, i 


Se. 1A Peehivinary Amnoiated List of the Frudt Tera of the Marth: 
Weel Frontior Pewvines by Hem ingh Prothi, Mae, Teh [Cariab.}, 
FKL. aml H. 8. Batra, 0.6c,, Ason LA. BR. [itass, Trice Re J 
og Dr. fir. 


Ko. 2, Report on an Enquiry into the Cultivation of Cloves im Inein by 
A. ER. Yerma Saravana Iyer, MA. (Moeleas], Dip. Agri. (Cantah.]. 
B.D. BD. (England) (1039), Price Tee, 2-4-6 of 3s. fe. 


Ke 21. Inveetipationa on the Cold Storage of Mangoce key G. 8, Choon, 
DS, Lae, TK, ¥. Kormorkar, Mite. Po. D, AT1Ss,, and 
B.M. deahd, Me. | (In the Press.) 

Mo, 22. Teport enon Village Enquiry regording Cattle and the Prolietion 


and Commiomption of Mille in Beven Dreeding Tracts of Tnelia, [Je ake 
Pras.) 


Ho. 29. ‘The Geld Storacpe of Froija ancl Vegtobles. By G. &. Cheema, 
DBe LACS. ol DV. Kermorear, 80, Pb, ATL. Pepe 
(Fv the Jie] 
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IGAR. 8:24 Mo. M.A Brief sammery of some of the Important Breeds of Cattle in 
[odia, Fort UL By Col. Sir Arthur Olver, 0.4, C-MG,, FBGA, 
FUND, [fre the rea] 

IGAR, 28 No. 35. Tho Nutritive Values of Inidian Cattle Foods and tho Fenling of 
Agia, By K.O, Ben, D.80, Price As. 7 

IGA. §: 36 No. 20, “The Progra of Agricultural Sclones i India during the Fast 
‘Twenty-fvo Von, Fy iv, Hire, MBe. (Edin.} Price — 
fii te Prem] 





ICA, 8:27 ho. 27. Dellnition of Charactenstics of Faglt Heels of Cattle of All-India 
Importance: [fa tie Prees.] 


3. Annial Report of the Imperial Councll of Agricoltural Research 


IGAR., 12-41 Agnus! Report of the Imperial Council of Agricultural Research for tho 
youre 10 and WELD. Prien As. 12 oF 1a, dd, 

ICAR. 12:32 Annmal Report of the Imperial Council of Agrimaltarnl Research for the your 
7631-39, Pree As, Bo or Bi, 


POA, 12-99 Asnual Report of the Imperial Council of Agricultural Research for the year 
S520, Prion As. 0 or Sa. 
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